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When you install VisiLogic, the program also installs a Function Block (FB)
library for advanced functions, such as SMS messaging and MODBUS
communications. FBs that are currently installed in VisiLogic are listed under
the FB's menu.

= Com = FB's "l
N 8 Check For Updates I ﬂ
14 Everks )
:r;r-on-:hrcddw Trend (Legacy)
bL Draw aus
I PID Auko-tune
| rip
# Accslerats
"'i:NDddabvem P
J= Loadest
% Farst Fesponse: Expansion Module
i oRs
EfS) Bas
| Filter
gz Remote PLC DataCom -||m_ Configuration
-.nlactwlp-uli# Drum Sequencer " .S.} Update
'E' MODBLS ¥ Master Data Reguest
Y MooeUS IR ’ DuabaCom Caka Synchronization
o s v |G Mol

&8 Probocol 3

“Hen a5

* w w * v ¥ ¥ w w ¥ w v

Note * You must use a condition (RLO) to activate any FB that requires
Configuration in your application, such as MODBUS or SMS.

Note * To enable Live Update, you can select to use a proxy server in
Project Properties.
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VisiLogic Function Blocks

Use Function Block Information, located on the View menu, to check:

Which FBs are installed in your library.

Which FB versions are installed, which versions are used in the open
project, and to manage FB versions.

+« FB memory usage.

B2 Fo's Library |88 versions Used | AL Flazh Allocation | A& R .-i'-.llc-catin:nnl

FE Types: DEeratiDns:
MODBUS MHext event
S5 Previouz ewent
Clear current
Clear all
~Ewents - 100 ~Scan

A Event iz the change in status of an ME from
OFF [0] to OM [1]. Ewents can be uzed, for

Click to view the
FB'z help file.

warnple, ta monitor the status af an array of alarm
itz

lze the Events: Scan to define a
vector of M Bz and locate the first
pozitive bit within that wectar,

\ Help |

E wit |

Versions Used

i Function Blocks Information

Click to select
an FB and
perfarm the
operstion s
described below: .

Thig iz the version
availakble in

Thig iz the version
uzed inthe current

MODBUS

@ [sMs |

Click to

rEmovE & the FBz uzed in
specific the project to the
Version installed version.

Click to update

Femave |_pdate

Froject vers
1.00
1.00 1.00

Click to zelect
another FB
VEFSIon.

Set other verzion ... |

E =it |

VisiLogic - Function Blocks



Updating FB versions

Standard Vision: To install an updated FB library, select Update from the Web
from the FBs menu or Help menu, then follow the on-screen instructions. Note
that at the end of the download, you must close and then restart VisiLogic. The
new FBs will appear on the FBs menu.

Enhanced Vision: FB libraries are updated as part of OS releases. When you
update the OS, FBs are automatically updated as well.

FBs List
MODBUS, serial

MODBUS, IP

SMS Messaging

GPRS

Remote PLC DataCom
Communication Protocol
TCP/IP Communication Protocol
PID FB

Drum

Events

MB as PWM

Loadcell

Filter

Accelerate

Fast Response

Draw Axis

BAS

Trends

If your project is configured to Vision controllers that do not support HMI
object Trend graphs, the Trend objects will not be displayed in the Project
Navigation Window. These controllers include V120/230/260/280/290
(monochrome). In these models, the Trends (Legacy) Function Block may be
used.

Examples

Sample applications may be found in the VisiLogic Examples folder, located on
the VisiLogic Help menu. This folder contains field-tested VisiLogic (.vIp)
sample applications.

VisiLogic Function Blocks
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VisiLogic Function Blocks
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MODBUS (Serial) Overview MODBUS (Serial) Overview

MODBUS (Serial) Overview

Converting Projects: Vision Divisions

The memory structure of Standard Vision controllers is different from that of
Enhanced. Note that if you convert projects, you must make changes
according to the information given in the Slave Address tables.

MODBUS enables you to establish master-slave communications between
Unitronics PLCs and any connected device that supports the MODBUS protocol.
Any controller in the network may function as either master or slave using any
of the controller's existing COM Ports.

Within a MODBUS network, you can use standard MODBUS commands to read
and write bit and register data; you can also read and write data to Vision
controller Data Tables.

Unitronics currently supports RTU (binary) transmission mode.

Using MODBUS: Unitronics' PLCs, Master - Slave
Before using a MODBUS operation in your application, you must:

#® Synchronize the communication port settings of master and slave devices.
This is done by placing COM Port Init FBs, set with identical parameters, in
the ladder application of both master and slave.

@ Include at least 1 MODBUS Configuration FB in the ladder application of
both master and slave. The port you select must be the same port
selected in the COM Port Init FB.

& The condition that activates the Configuration must turn ON for a single
program cycle (positive transition recommended). However, the
MODBUS Configuration must be scanned during every program
cycle--after the Configuration is activated. One way to ensure this
is by placing the Configuration in the first subroutine of the main
module.

# Enable slave devices to be accessed by placing a Scan_EX FB in the
slave's Ladder application.

The figure below shows the elements required to carry out a Read Coils
Operation.

VisiLogic Function Blocks 11



VisiLogic Function Blocks MODBUS (Serial) Overview

Read Coils Operation
The master PLC:
* Readsz avector of coilz ina slave PLC
¥ Writes the values into a vector of coils that
iz defined in the master PLC

must include a: include a:
#  Com Init FB ¥ Comlnit FB, to synchronize the slave's

com pott settings to the master's
> MODBUZ Configuration FB
*  MODBUS Scan_EX FBH

The master's Ladder application ' The slave's Ladder application must

¥ MODBUs Configuration FB
¥ Read Coilz FB

MODBUS
The master PLC executes the The =lave PLC
operation. The master reads data responds to command s
fram & werites data tothe slave. from the master.

Note that the operand addresses in slave PLCs are indirect addresses
(pointers).

} If Slave ID iz #3935, the master acceszes the
slave configured as MODBUS 1D 95,

} If Ml 27 cortainz the value SE10, the masteg
will bedin 'reading' from ML 1000 the slave.

*Here, 32-bit ML registers are
weritten into 16-kit Miz. Mote that
only the last (high) 16 bits of an

Thiz containz the

D of the device ] ENC— ML will be tranzferred into an M.
e thie mazter will T MOLEUS
ACCESE, D# 95 READ REGS Wi 100
Slave ID MODBUS_T | Master: Star Of
Thiz walue 'point s R,
to the start of the
L ' bl 27 | [ kAl 10 " MODBUS
.\fectcur of registers S ave Start OF Errar Stat.s -
inthe slave. L.
Thiz walue sets L 10 - - D/ 4 .
the length of the Read: Wector T atal Seszionz Slave ID 95
= regizter of vectors o L. ry
to be read in hoth Lo D 5
master and slave. o [ Ak nowledgeme -

If the Read Length is #10, the master reads 10 operands.
Maote that the Read Length cannot exceed the number of
= operands of that type. Far example, since there are anly
256 ML registers, 257 iz anillegal value.

Using MODBUS: Accessing PLC data via SCADA/OPC server

The PC master can access data within the PLC via the addresses given in the
Slave Addresses Table.

The PLC slave's Ladder application must include the following:

12 VisiLogic - Function Blocks



MODBUS (Serial) Overview

MODBUS (Serial) Overview

# A COM Port Init FB.

# A MODBUS Configuration FB. Within the Configuration, the port you select

must be the same port selected in the COM Port Init FB.

Note « The condition that activates the Configuration must turn ON for a
single program cycle (positive transition recommended). However, the
MODBUS configuration must be scanned during every program
cycle--after the Configuration is activated. One way to ensure this
is by placing the configuration in the first subroutine of the main

module.

@ A Scan_EX FB

Accessing PLC data
In order for a PC master to
access PLC data, uze the
addressing method shown in
the Slave Addressing Table.

At Povver-ug:

¥ MODBUS = |[— |
configured .

After Povwver-up
the MODBUS
Scan_EX FB

Thi= must include a:

Slave Ladder application

Com Init FB, to synchronize the slave's
comm pott 2eftings to the master's
MODBU= Configuration FB

MODBUS Scan_EX FBE

Com Init and MODBUS configuration
should ke performed during the Powwer-up
program scan .

¥ The Com SB 2 FM _ EMN
piort is Poves-up bit COMIHIT 1
initialized. >

BN ENO
MODBU S
CONFIG
P
T {MODBUS_1 [ Fineiomin
- - Metwork [D 35 ||
: DE100 |
) Time out
. DH 3 i
. Retme:

device to read
and write tofram

enablez a master B
SE2

ENC—

Note « The operand addresses in slave PLCs are indirect addresses (pointers).

Note that it is possible to broadcast to the MODBUS network by writing to
Slave ID # 0. To do this indirectly addressing the Slave ID to a register, and

write O to that register.

(5]
Povees-up bt MODBUS
SCAN_EX
the zlave. Vi

MIODEUS_1

Slaves: Consecutive References

Whether the MODBUS master is a Unitronics PLC or another device, if the
master application size and system requirements allow, it is recommended to
add a delay between consecutive references to slaves according to the table

below.

VisiLogic Function Blocks
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VisiLogic Function Blocks

MODBUS (Serial) Overview

Delay (msec) between consecutive references to slaves;

Minimum Baud rate = 9600

Minimum
Jazz 20
M90/M91 15
V120, V2xx 10
V130 5
V350, V570 0

FB Operations

Recommended

40
30
20
10
5

Operations are grouped under MODBUS on the FB's menu.

MODBUS: Configuration
MODBUS: Scan

MODBUS: Read Coils (1)
MODBUS: Read Inputs (2)
Read Holding Registers (3)
Read Float Registers (3)
Read Input Registers (4)
Read Float Input Registers (4)
Force Coil (5)

Preset Holding Register (6)
Loopback Test (8)

Force Coils (15)

Preset Holding Registers (16)
Preset Float Registers (16)
Read/Write Mixed Data

Read/Write to Data Tables

14
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MODBUS: Configuration

MODBUS: Configuration

MODBUS: Configuration

A MODBUS Configuration FB must be included in both master and slave Ladder
applications as shown below.

EN  ENG

MODEBLS
COMFIG
D 1 ME 1
Port Mumber | |MODBUS_T = Fipnction in o o
R 6 MODBUS Configuration x|
D 3 |
Metwork 1D Dl
S MODEUS_1
_ D# 100 |
| Time out [units of
D3 i 1 Poart Mumber
Retries L (BF: 3 DEC  Metwork 1D
[N 100 DEC  Time out [units of 10 msec)
O# 3 DEC  Retries
ME 1 Function in Progress
Ok I Cancel Help

Parameter | Type Function

Port Number | Constant | Click the drop-down arrows to view available ports; click the port you
want to use.

Network ID Constant | This number identifies the device on the network. You can either assign
an ID via an MI, or directly via a constant number. The unit ID range is
from 0-255. Do not assign the same ID number to more than one
device.

Time out Constant | This is the amount of time a master device will wait for an answer from

or MI a slave. Time out units are defined in 10 msecs; a Time out value of
100 is equal to 1 second.
Retries Constant | This is the number of times a device will try to send a message.
or MI

Function in MB This bit is ON when MODBUS is active. Use this as a condition bit for

Progress MODBUS operations to avoid communication conflicts.

Note * Indirectly addressed parameters in a MODBUS Configuration FB are

only read when the Configuration is called. Since a Configuration is
generally called as a power-up task, if, for example Retries has been
indirectly addressed, and the linked MI is updated, the new value will
not be read into the Configuration. The value will only be updated
until the Configuration is called.

While a master attempts to send a command, the Function In
Progress bit is ON. The number of attempts that the master will
make is the number in Retries +1, where '1' is the initial access
attempt.

When a master attempts to access a slave device, and the slave does
not answer, the Function In Progress bit will turn ON. This bit will

VisiLogic Function

Blocks
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VisiLogic Function Blocks

MODBUS: Configuration

remain on according to the following:
(the number of retries + 1) x (Time Out), where '1' is the initial
access attempt. Note that the Time Out parameter is in units of 10

msec.

The Ladder application below enables the controller act as a MODBUS master
and read coils in a slave PLC. The Scan_EX operation shown below enables

the controller to also act as a slave.

582 N ENO
Poweer-up bit COMINITYT} - - - - - mobBUs § - - - - - -
COMFIG
Poat 1 MB O
— | MODBUS_1 7 Funclionin
............. (T —— 50 0o 0o @
... .. .... DEw0 ] o
__________ Time cut [urdts of
DE 3 1
Retries
5B 2 | L
Powees-up bt MODBUS | - - -« = = = s 0 v e e e e e e e e e e e e
EE‘}N_EX ......................
_"tl HDDEUS_1 ......................
<E 41 JTOREIMI = =« = =« s s e e e e e e e e e e e e
Kew #1 . Reguestfrom . . . . . - . . . o . . o o o oL 000
. -
—J P {B—— -« ¢ s e e e e e e e e e
MB 2 [R) WEB O N __ENO ME 2 [R]
Request from Funchion in MODEUS Request from
slave . Progess Slave ID RCH# ME 100 slave
L L 7| MODBUS_T [ Master: Start OF (R)
"""""" D& 100 1 1 Wi D O DTG gD
------------ Shave: Staet OF ErorStabus |- - - - - - -
... ... .... _bsw owo |
............ Read Veclor Totsl sessions
................. w1 5o ooc a0 o
................ Ackrowdegments - - - - o -

Status Operands

When you place MODBUS operations in your application (Force, Read, Preset,
and Loopback commands), you link operands that show the status of MODBUS
sessions. Use these to troubleshoot problems.

16
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MODBUS: ScanEX and Scan MODBUS: ScanEX and Scan

MODBUS: ScanEX and Scan

Scan_EX enables a master device to access a slave PLC. A Scan_EX must be
included in the slave application.

—EN ENCH
MHMODBUS
SCAM_Ex

S[u]u]=NIf2D & MODBUS ScanEX

Select Name:

[MODBUS_1
MODBLS T

MODEUS 3

Ok I Cancel Help

Scan_Ex is recommended for new applications.

Note ¢

About Scan and Scan EX

MODBUS Versions previous to V2.01 offered only the Scan FB. Scan is still
supported for older, working applications. When MODBUS operations accessed
double registers (5100 addresses and higher), using odd addresses, such as
5101, there were incompatibility issues.

When ScanEX receives an input parameter in the 32-bit range (for example,
5100{ML}), it automatically takes double-register values.

If, for example, ScanEX receives a Read Register (6) request for 5100, it
returns the values in 5100 and 5101. If, however, ScanEX receives Read
Register (6) request for 5101, it returns Status Message #2-- since 5101
provides the 'high' bytes of the 32-bit register, it is not a legal address.

VisiLogic Function Blocks 17



VisiLogic Function Blocks Read Coils (1)

Read Coils (1)

Use this command to read the status of a selected group of coils and write
them into a vector. The coil's status is written into a vector of MBs in the

master PLC.
B MODBUS Read Coils (1)
MODBUS
R.C H1
Slave |ID B MB 2 Select Mame:
“|HMODBUS_1 |-
= Master Start O |MCIDEELI$_1 ﬂ
M7 1 L MIg
Slave: Start Of TP PORSYOR W Poias [ Type [Add | 4 | .| Fomal [Descipbon |
D4 B DEC SlavelD &
MG O'w E Mi 7 DEC  Slave: Start OF Vector
Read Vector | | Total Sessions M B DEC Read Yector Length
o MEB 2 Master Stark OF Vector
D 7 M g9 DEC Status Messages
- Acknowledgeme O B DEC  Total Sessions
D 7 DEC  Ackrowledgements
L ok | Cancel Help
Parameter Type Function
Slave ID Constant | The ID of the slave device containing the coils to be read (data
or MI source).
Slave: Start of Const, The start of the vector of coils to be read (data source).
Vector MI, ML, Note e Check topic Slave Address Tables
DW
Read: Vector Constant | The vector length.
Length or MI Note ¢ A MODBUS command cannot read/write more than 1900
bit operands at one time. In addition, 0 is not a legal length.

Master: Start of MB This is the start of a vector of MBs that will contain the coils'
Vector status in the master (data destination).
Status Messages MI Shows a message number. To check status and diagnose errors,

check the MODBUS Status Messages.

Total Sessions DW This is the number of times the master PLC will attempt to
access the slave device. Note that this is a simple incremental
counter. Initialize it by storing 0 into the selected DW.

Acknowledgements | DW This is the number of times the slave device answers.
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Read Inputs (2)

Read Inputs (2)

Use this command to read the status of a selected group of inputs in a slave
device and write them into a vector. The inputs' status is written into a vector

of MBs in the master PLC.

W ERg MODBUS Read Inputs (2)
Rl #2 Select Marme:
Slave ID 8 ME 3
T|MORBUS_ 1 I Master: Stan 0F [MODBUS_1 |
MI 26 | L M2 |
Slave; Stat OF Status Messages - mm“—m
o o D# ] DEC  SlavelD 8
Ml 26 DEC  Slawe: Start OF Vector
Ml 27 D' 16
Read: Vector | | Total Sessions Ml 27 DEC  Read: Vector Length
ME 3 Master: Stat O Yectar
.D'\.l.-" 1.? - Ml DEC  Status Messsges
= Ow 16 DEC  Total Sessions
Bickipplee w17 DEC | Ackowiedgonmeris
| Ok | Cancel Help
Parameter Type Function
Slave ID Constant | The ID of the slave device containing the inputs to be read (data
or MI source).
Slave: Start of Const, The start of the vector of inputs to be read (data source).
Vector MI, ML, Note e Check topic Slave Address Tables
DW
Read: Vector Constant | The vector length.
Length or MI Note ¢ A MODBUS command cannot read/write more than 1900
bit operands at one time. In addition, 0 is not a legal length.
Master: Start of MB This is the start of a vector of MBs that will contain the inputs'

Vector

status in the master (data destination).

Status Messages MI

Shows a message number. To check status and diagnose errors,
check the MODBUS Status Messages.

Total Sessions DW

This is the number of times the master PLC will attempt to
access the slave device. Note that this is a simple incremental
counter. Initialize it by storing 0 into the selected DW.

Acknowledgements | DW

This is the number of times the slave device answers.
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Read Holding Registers (3)

Use this command to read the values of a selected group of registers in a slave
PLC and write them into a defined vector of registers in the master.

e | 21 | B L 16 et 2 MODBUS Read holding registers (3)
- . . - | MODEUS r——
Slave D5 | [N | i 2 il
MODBUS_1 1™ paaster: Start OF |HEIIIIBLIS_‘I ﬂ
M| STRE Params [ Type [Add [ L [ [ Fomat [Descipon |
Slave: Stat Of Status Messages D 3 DEC  SlaveID 3
: Co : : Co Wl 10 DEC  Slaver Start Of Wector
M1 O 8 M 1 DEC  Fead Vector Length
Read Vector || 7| Total Sezsions ll 12 DEC  Master Start OF Vechor
_ o M 13 DEC  Status Messages
D 9 D' 8 DEC  Taotal Sessions
g ot e | 3] | | DEC |Acknowledgemeris
Ok |  Cancel | Help

Parameter Type Function

Slave ID Constant | The ID of the device containing the registers to be read (data

or MI source).

Slave: Start of Const, The start of the vector of registers to be read (data source).

Vector MI, ML, Note e Check topic Slave Address Tables

DW
Read: Vector Const, The vector length
Length MI, ML, Note ¢ A MODBUS command cannot read more than 124 16-bit
DW integers, 62 double registers, or 64 float registers at one time.
In addition, 0 is not a legal length.

e If, within the Slave: Start of Vector parameter, the
selected register type is a 32-bit double register (slave
addresses 5100 and greater)the preset vector length must be
doubled as well.

If, for example:
- Slave: Start of Vector parameter is set to 6300, and
- You wish to preset 4 registers, for a total of 16 bytes
- You must set the Preset Vector length to 8.

Note that this means that, in these cases, the Preset: Vector

Length parameter will always be an even number.

Master: Start of MI This is the start of a vector of Mls that will contain the registers'

Vector values in the master (data destination).

Status Messages MI Shows a message number. To check status and diagnose errors,
check the MODBUS Status Messages.

Total Sessions DW This is the number of times the master PLC will attempt to
access the slave device. Note that this is a simple incremental
counter. Initialize it by storing 0 into the selected DW.

Acknowledgements | DW This is the number of times the slave device answers.
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Read Float Registers (3)

Read Float Reqisters (3)

Use this command to read the values of a selected group of floating point
registers in a slave device and write them into a defined vector of registers in
the master. Values after the decimal point are rounded to the nearest whole

value.
4@ & MODBUIS Read float registers (3)
HMODEY
RFR =3
ShaverID 3 i1z Salect Mame
AMODBUS_T [ pissine: St
1|7 Master Start Of WODBLS, =
Wi [ Hi13
Slave: Start 0f R U W Peerns [ Tyoe [Add[ 7 [ .. | Fomal [Descopin
o : : : o 3 DEC  Slave D 3
M1 ['w B Ml 10 DEC  Slave: Star DfYachor
Fead Veclo || I” Told Sestion: 2] n DEC  Read Vector Length
LI 4 DEC  Master Start Of Vechs
0w 9 1l 13 DEC  Stalus Messages
b Acknowledgems Dw @& DEC  Total Sessiars
[ 8| | [ DEC [Acknowkdgement
[ ok | Coed Help

Parameter Type Function

Slave ID Constant | The ID of the device containing the registers to be read (data

or MI source).

Slave: Start of Const, The start of the vector of registers to be read (data source).

Vector MI, ML, Note e Check topic Slave Address Tables

DW
Read: Vector Const, The vector length
Length MI, ML, Note ¢ A MODBUS command cannot read more than 124 16-bit
DW integers, 62 double registers, or 64 float registers at one time.
In addition, 0 is not a legal length.

e If, within the Slave: Start of Vector parameter, the
selected register type is a 32-bit double register (slave
addresses 5100 and greater)the preset vector length must be
doubled as well.

If, for example:

- Slave: Start of Vector parameter is set to 6300, and

- You wish to preset 4 registers, for a total of 16 bytes

- You must set the Preset Vector length to 8.
Note that this means that, in these cases, the Preset: Vector Length
parameter will always be an even number.

¢ You can transpose 16 bits of a 32-bit double register value
by turning SB 102 MODBUS Read Long ON in your program. SB
102 is OFF by default, and must be reset by the user program.

Master: Start of MI This is the start of a vector of MIs that will contain the registers'

Vector values in the master (data destination).

Status Messages MI Shows a message number. To check status and diagnose errors,
check the MODBUS Status Messages.

Total Sessions DW This is the number of times the master PLC will attempt to
access the slave device. Note that this is a simple incremental
counter. Initialize it by storing 0 into the selected DW.

Acknowledgements | DW This is the number of times the slave device answers.
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Read Input Registers (4)

Use this command to read the values of a selected group of registers in a slave
PLC and write them into a defined vector of registers in the master.

B MODBUS Read input registers (4)

MODBUS ' ' ' Select Mame:
RLF #4
[
SvelD 1 dyoogug 1t e 2 || | [MoDBUS_: =~
MI1B o H:ﬁﬂ D# 1 DEC  SlavelD 1
EEE e tatus Messages M 18 DEC  Slave: Start O Vector
Ml 19 DEC  Head: Vectar Length
R E:] | D'wi1d Ml 20 DEC  Master; Stat OF Vector
ALsdlfors Totsl Sessions M2 DEC  Status Messages
Co : : 2Ll w12 DEC  Total Sessions
| Dw13 oW 13 DEC  Acknowledgements
Acknowledgeme
Ok | Caricel Help

Parameter Type Function
Slave ID Constant | The ID of the device containing the registers to be read (data

or MI source).
Slave: Start of Const, The start of the vector of registers to be read (data source).
Vector MI, ML, Note e Check topic Slave Address Tables

DW
Read: Vector Const, The vector length
Length MI, ML, Note ¢ A MODBUS command cannot read more than 124 16-bit

DW integers, 62 double registers, or 64 float registers at one time.

In addition, 0 is not a legal length.

e If, within the Slave: Start of Vector parameter, the
selected register type is a 32-bit double register (slave
addresses 5100 and greater)the preset vector length must be
doubled as well.

If, for example:

- Slave: Start of Vector parameter is set to 6300, and

- You wish to preset 4 registers, for a total of 16 bytes

- You must set the Preset Vector length to 8.
Note that this means that, in these cases, the Preset: Vector Length
parameter will always be an even number.

Master: Start of MI This is the start of a vector of MIs that will contain the registers'
Vector values in the master (data destination).
Status Messages MI Shows a message number. To check status and diagnose errors,

check the MODBUS Status Messages.

Total Sessions DW This is the number of times the master PLC will attempt to
access the slave device. Note that this is a simple incremental
counter. Initialize it by storing 0 into the selected DW.

Acknowledgements | DW This is the number of times the slave device answers.
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Read Float Registers (4)

Read Float Reqisters (4)

Use this command to read the values of a selected group of floating point
registers in a slave device and write them into a defined vector of registers in
the master. Values after the decimal point are rounded to the nearest whole

value.
8 MODBUS Read float registers (4)
h;lanHEu#i Select MNarme:
Slhave D1 = Ml 20 -
' | MODBUS_1 1 pgacter: Start OF |HDDBUE'1 —
MI1E L M2 D# 1 DEC  SlavelD 1
Slave: Stant OF Slale Wozsages Ml 2 DEC | Slave: Stast OF Vector
o o Ml 23 DEC  Read Vector Length
Mi 19 | | Dwiz Ml 24 DEC  Master Start OF Vector
Fiead Yector Total Sessions M M DEC  Status Messages
. : D 14 DEC  Total Sessions
) D13 Dw 15 DEC  Acknowledgements
Acknowledgems e
Corce =

Parameter Type Function
Slave ID Constant | The ID of the device containing the registers to be read (data source).

or MI
Slave: Start of Const, The start of the vector of registers to be read (data source).
Vector MI, ML, Note e Check topic Slave Address Tables

DW
Read: Vector Const, The vector length
Length MI, ML, Note ¢ A MODBUS command cannot read more than 124 16-bit

DW integers, 62 double registers, or 64 float registers at one time. In

addition, 0 is not a legal length.

e If, within the Slave: Start of Vector parameter, the selected
register type is a 32-bit double register (slave addresses 5100 and
greater)the preset vector length must be doubled as well.

If, for example:

- Slave: Start of Vector parameter is set to 6300, and

- You wish to preset 4 registers, for a total of 16 bytes

- You must set the Preset Vector length to 8.
Note that this means that, in these cases, the Preset: Vector Length
parameter will always be an even number.

* You can transpose 16 bits of a 32-bit double register value by
turning SB 102 MODBUS Read Long ON in your program. SB 102 is
OFF by default, and must be reset by the user program.

Master: Start of MI This is the start of a vector of MIs that will contain the registers'

Vector values in the master (data destination).

Status Messages MI Shows a message number. To check status and diagnose errors,
check the MODBUS Status Messages.

Total Sessions DW This is the number of times the master PLC will attempt to access the
slave device. Note that this is a simple incremental counter. Initialize
it by storing 0 into the selected DW.

Acknowledgements | DW This is the number of times the slave device answers.
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Force Coil (5)

Use this command to force the status of a selected coil in a slave PLC. The
coil's status is forced according to the status of a selected MB in the master

PLC.
AODBUS Force Coil (9)
. . MODEUS . . X Select Mame:
Slave ID F.CH#5 MI G [MODBUS_1 =]

| MODBUS_1 1~ 51atss Messages

Ms L Dw2 '
Slave: Operand Taotal 5 essions: Wl
e e MO

g DEC  Slave; Dperand Address
3 Yaue To Force
MB 3 - L Dw' 3 Il 9 DEC  Statuz Messages
Value To Foce Ak powledgeme oW 2 DEC  Tolal Sessions
w3 DEC  Acknowledgements
| Ok I Cancel Help
Parameter Type Function
Slave ID Constant | The ID of the device containing the coil to be forced (data
or MI source).
Slave Address Const, The address of the coil to be forced (data target).
MI, ML, Note e Check topic Slave Address Tables
DW
Value to Force M, SB, I, | This MB is located in the master PLC; this MB contains the
o, T status to be forced ( data source). If, for example, the status of
this MB is OFF, the status of the coil in the slave will be forced to
OFF.

Note e A MODBUS command cannot read/write more than 1900
bit operands at one time. In addition, 0 is not a legal length.

Status Messages MI Shows a message number. To check status and diagnose errors,
check the MODBUS Status Messages.

Total Sessions DW This is the number of times the master PLC will attempt to
access the slave device. Note that this is a simple incremental
counter. Initialize it by storing 0 into the selected DW.

Acknowledgements | DW This is the number of times the slave device answers.
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Preset Holding Register (6)

Preset Holding Reqister (6)

Use this command to preset the value of a single register in a slave PLC. The
value is set in a register contained in the master PLC.

B MODBUS Preset holding register (&)
MODBLS :
Svelps | BREES L Mis | [-SelectName
= | StatusMessages | | [ynpgus_t ]
Ml 4 1 | Dwid .
Slave: Dperand (DR TN W Parars [ Type [Add | A [ .. | Fomal [Descipton |
N R D# 5 DEC  SlavelD 5
Wl 5 oW Sl 4 DEC  Slave: Operand Addiess
Yalue To Praset | | Acknowledgeme Ml 5 DEC  Walue To Preset
| ] B DEC  Status Messages
[l Dw 4 DEC  Total Sessions
Dw & DEC  Acknowledgements
Ok | Cancel Help
Parameter Type Function
Slave ID Constant | The ID of the device containing the register to be preset
or MI (target).
Slave: Operand Const, The address of the register to be preset (target).
Address MI, ML, Note e Check topic Slave Address Tables
DW
Value to Preset Constant, | This is the address of the register containing the value in the
MI, SI, master PLC (source). This value will be written into the slave's
ML, SL, register, the register that is to be preset.
DW,
SDWorT

Status Messages MI Shows a message number. To check status and diagnose errors,
check the MODBUS Status Messages.

Total Sessions DW This is the number of times the master PLC will attempt to
access the slave device. Note that this is a simple incremental
counter. Initialize it by storing 0 into the selected DW.

Acknowledgements | DW This is the number of times the slave device answers.
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Loopback Test (8)

Use this command to send a test message to a slave device and receive
Acknowledgements when communications are functioning properly.

MODELS # MODBUS Loopback Test (8)
LB #8 Select Mame;
Shave 1D 1 M0
T MODBUS_Y ™ 5tanys Messages |MDDBUS_1 |
Ly | Pasams | Type [Add | [ .. ] Fomat [Desciiption
olal Sessions | | | TYRN D# 1 DEC  Slave D 1
S M0 DEC  Ststus Messages
| D 1 D ] DEC  Total Sessans
Acknowledgeme - ow 1 DEC  Acknowledgemenis
Ok | Caricel Help
Parameter Type Function
Slave ID Constant | The ID of the device to be checked.
or MI
Status Messages MI Shows a message number. To check status and diagnose errors,
check the MODBUS Status Messages.
Total Sessions DW This is the number of times the master PLC will attempt to access
the slave device. Note that this is a simple incremental counter.
Initialize it by storing 0 into the selected DW.
Acknowledgements | DW This is the number of times the slave device answers.
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Force Coils (15)

Force Coils (15)

Use this command to force the status of a selected group of coils in a slave
PLC. The coils' status is forced according to the status of a group of MBs in the

master PLC.
ODBUS Force Coils (15
AT -.L[BL”S Force Coils (15)
F.C #15 elect Mame:
Slave D MI13
| MODBUS_1 [ yas Messages | | [MODBUS_T -|
M [ Dw4 Params [ Type [Add| 2| .. | Fomat [Description |
Slawve: Start Of Total Sessions bl 10 DEC  SlaveID
C ‘ ' ' Ml " DEC  Slave: Start Of Vecto
ME 4 O 5 MB 4 Master: Start OFWector
baster Stat OF | [ Acknowledosme M 12 DEC  Force: Wector Length
o Ml 13 DEC  Stabus Messages
TRE: Dw 4 DEC  Total Sessions
Force: Vector | [ 5 | | | DEC JAck
| Ok | Cancel | Help
Parameter Type Function
Slave ID Constant | The ID of the slave device containing the coils to be forced
or MI (target).
Slave:Start of Const, The start of the vector of coils to be forced (data target).
Vector MI, ML, Note e Check topic Slave Address Tables
DW
Master: Start of MI, SB, I, | This is the start of a vector of MBs that will contain the coils'
Vector o,T status in the master (data source).
Force: Vector Constant | The vector length.
Length or MI Note ¢ A MODBUS command cannot read/write more than 1900

bit operands at one time. In addition, 0 is not a legal length.

Status Messages MI

Shows a message number. To check status and diagnose errors,
check the MODBUS Status Messages.

Total Sessions DW

This is the number of times the master PLC will attempt to
access the slave device. Note that this is a simple incremental
counter. Initialize it by storing 0 into the selected DW.

Acknowledgements | DW

This is the number of times the slave device answers.
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Preset Holding Registers (16)

Use this command to preset the value of a group of registers in a slave PLC.
The values are set in a vector of registers contained in the master PLC.

$& 1anpie .
MODELS , , _ ﬁ.t U': Preset holding registers (16)
PHE #1156 . L[] AmE
Slave D 4 Ml 3
o T MODBUS_T ™ 5pape Messages |"“'||:||--"E“JEL"_1 j
g ’“‘_'Sﬂt cof 1 - t[?i‘g’z.n D 4 DEC  SlavelD 4
e 23 SeEn MO0 DEC  Slave: Stan OfVector
il . M 1 DEC  Waster Start OF Yector
' : - - ' Ml 2 DEC  Preset Vector Length
| Master Stat OF Acknowledgeme M 3 DEC  Status Messages
' Dw 2 DEC  Total Seszions
bl 2 . 3 Acknowledgements
Preset: Vectar
Ok | Cancel Help
Parameter Type Function
Slave ID Constant | The ID of the device containing the registers to be preset
or MI (target).
Slave: Start of Const, The start of the vector of registers to be preset (target).
Vector MI, ML, Note e Check topic Slave Address Tables
DW
Master: Start of Constant, | This is the start of a vector of MIs that will contain the registers'
Vector MI, SI, values in the master (data source).
ML, SL,
DW,
SDW or T
Preset: Vector Const, The length of the vector of registers in both master and slave.
Length MI, ML, Note ¢ A MODBUS command cannot read more than 124 16-bit
DW integers, 62 double registers, or 64 float registers at one time.
In addition, 0 is not a legal length.

e If, within the Slave: Start of Vector parameter, the
selected register type is a 32-bit double register (slave
addresses 5100 and greater)the preset vector length must be
doubled as well.

If, for example:
- Slave: Start of Vector parameter is set to 6300, and
- You wish to preset 4 registers, for a total of 16 bytes
- You must set the Preset Vector length to 8.

Note that this means that, in these cases, the Preset: Vector

Length parameter will always be an even number.

Status Messages MI Shows a message number. To check status and diagnose errors,
check the MODBUS Status Messages.

Total Sessions DW This is the number of times the master PLC will attempt to
access the slave device. Note that this is a simple incremental
counter. Initialize it by storing 0 into the selected DW.

Acknowledgements | DW This is the number of times the slave device answers.
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Preset Float Registers (16)

Preset Float Registers (16)

Use this command to preset the value of a group of floating point registers in a
slave PLC. The values are set in a vector of registers contained in the master
PLC. Values after the decimal point are rounded to the nearest whole value.

B MODBUS Preset float registers (16)
MODBLS
PFR #1E Select Mame:
SlaveD 5 Ml 50
TJHMODEUS_1 | Status Messages [MDDBU5_1 ﬂ
Mg | Dwao ; [Desciption |
Slave: Start OF Total Sessions mmﬂ“lm .
e i Dt 5 DEC SlaveID5
RE R el 47 DEC  Slave: Start OF Yecto
I 4 i L Ml 48 DEC  Master: Start Of Vechor
Mazter Start OF Acknowledgems Dt 49 DEC  Preset Vector Length
o I 50 DEC  Stabus Messages
D#_“S - Ow 20 DEC  Total Sessions
Preset: Vectur oW 2 DEC  Acknowledgements
| Ok | Cancel Help
Parameter Type Function
Slave ID Constant | The ID of the device containing the register to be preset
or MI (target).
Slave: Start of Const, The address of the register to be preset (target).
Vector MI, ML, Note e Check topic Slave Address Tables
DW
Master: Start of MI, SI, This is the address of the register containing the value in the
Vector ML, SL, master PLC (source). This value will be written into the slave's
DW, register, the register that is to be preset.
SDWorT
Preset: Vector Const, The length of the vector of registers in both master and slave.
Length MI, ML, Note ¢ A MODBUS command cannot read more than 124 16-bit
DW integers, 62 double registers, or 64 float registers at one time.
In addition, 0 is not a legal length.

e If, within the Slave: Start of Vector parameter, the
selected register type is a 32-bit double register (slave
addresses 5100 and greater)the preset vector length must be
doubled as well.

If, for example:
- Slave: Start of Vector parameter is set to 6300, and
- You wish to preset 4 registers, for a total of 16 bytes
- You must set the Preset Vector length to 8.

Note that this means that, in these cases, the Preset: Vector

Length parameter will always be an even number.

Status Messages MI Shows a message number. To check status and diagnose errors,
check the MODBUS Status Messages.

Total Sessions DW This is the number of times the master PLC will attempt to
access the slave device. Note that this is a simple incremental
counter. Initialize it by storing 0 into the selected DW.

Acknowledgements | DW This is the number of times the slave device answers.
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Read/Write from Data Tables

Use these commands to access the bytes in Vision data tables without
reference to table structure.

from Data Tables is compatible with Unitronics' Vision PLC data tables
only .

@ Please note that this is not a standard MODBUS function. Read/Write

To determine the byte number of a data table cell, hold the cursor over the
data table cell. A Tooltip opens, displaying the byte number.

Note | A MODBUS command cannot read/write more than 242 DT bytes at
one time.

In addition, 0 is not a legal length.

i Data Tables

File Edit Conmection Table Row  Column

P & 23 2 BHE B a8 @

Colurmn 0 Colurnn 1
[Inteqer] [Integer]

[ [ 8 &

Since this Data
takle celliz an

integer, it spans byte
20 and 21

K]

o oo o
o o o o

Read from Data Table

Below, a MODBUS master reads data tables in Slave ID 1. Bytes 24-43 are
read from Slave 1 into bytes 140-159 in the master's data tables.
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Read/Write from Data Tables

Slave 1: Data
H Tables |

EBNES|18|19|20|21 [22]23 24| .

EBytesl‘l‘l? [118]11a]120] .. [ra0],,.

Determines the Slave from
i B M ENG

:r;:hch the data tables are K WMODELS + - - - . .

- SlavelD 1 | READ DT L 10

. Determines the start byte of MODBUS_1 Error Status
the source vectar to ke read
inthe slave's datatables. S
Dﬂ 2D L D 0
Cortasing the value of the Slave DT Start | | Total Sezzions
offzet from the source vector >~ - - - - - - | - oo
wyithin the data tables . D 4 i D' 1
Determines, within the Slave DT Offset| | Acknowledgeme
master's deta takles, the e
ztart byte of the target vector o#im | b
uzed to store the slave data. Masler OTStat ] . . . ..
Cortains the value of the | - - - - - | -
offset fram the target vectar oezg || [
within the data tables. Master DT ||
Determines the lenoth of the
gource vector--the number of B .
bytes to be read from the D# 2'DDT 4
slave's data tables ater DT | - -
159|180 |15

T N The vectar to be read is

" 20 bytes long.

20 data table bytes, from 24 to
43, are read from Slave 1. The

master stores the data into
bytes 140-159,

Parameter Type Function

Slave ID Constant The ID of the slave device containing the coils to be read (data

or MI source).

Slave: DT Start of Const, MI, | The start of the vector of bytes to be read (data source).

Vector ML, DW

Slave: DT Offset in | Const, MI, | Offset from the Slave: DT Start of Vector

Vector ML, DW

Master: DT Start Const, MI, | This is the start of a vector of bytes that will contain the data

of Vector ML, DW read from the slave.

Master: DT Offset Const, MI, | Offset from the Master: DT Start of Vector

in Vector ML, DW

Read: DT Vector Constant The vector length.

Length MI Note ¢ A MODBUS command cannot read/write more than 242

or DT bytes at one time.
In addition, 0 is not a legal length.

Status Messages MI Shows a message number. To check status and diagnose
errors, check the MODBUS Status Messages.

Total Sessions DW This is the number of times the master PLC will attempt to
access the slave device. Note that this is a simple incremental
counter. Initialize it by storing 0 into the selected DW.

Acknowledgements | DW This is the number of times the slave device answers.
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Write to Data Table

Below, a MODBUS master writes to data tables in Slave ID 1. Bytes 140-159
are written from the master into bytes 24-43 in the slave's data tables.

Determines the Slave from
5 —— EN ENG
:r;ra'ndch the datatableszare v MODELS | - - - - .- .
eeame sommrmmeTTIITIeoeeoes Slave D 1 READ DT MO
e | Determines the start byte of TMODBUS_1 ™ Error Status
eeeeem T | thie s0urce vectar to be read
H | inthe slave's datatables. [4% - - - o - o
i | Slave 1: Data : D# 20 i ol D 0
: Tables l i | Contains the value of the Slave: DT Start Total Sessions
P = offset from the source vector =~ - - - - - - | b - - -
: within the data tables . DH 4 1 [ D 1
H q i ki Slave: DT Offzet Acknowledgeme
‘Bytes Determines, within the
ot LefrofofzrJefes o], [ ]9} | obestataen,the L. | | . .
\\\\\\\ 7 start byte of the target wector D120 o
______________ uzed to store the slave data. Master DT Start || o
_________ Cortains the value of the oo oo
| offzet from the target vectar T
weithin the data tables. WMaster OT |1
Master: Data Determines the length of the
Tables source vector-the number of L0 T
bytes to be read from the D# 2_D 4
; slave's data tables . aterDT 7 b - -
iBytes[117 [11a |11a]120 | |140f,., |159[160]15
: r 3
i r = The vector to he read iz
e f— 20 bytes long.
""""""""" 20 data table bytes, from 24 to
43, are read from Slave 1. The
master stores the data into
bytes 140159
Parameter Type Function
Slave ID Constant The ID of the slave device to which the data will be written

or MI (data target).

Slave: DT Start of Const, MI, | The start of the vector of bytes to be written into (data target).
Vector ML, DW

Slave: DT Offset in | Const, MI, | Offset from the Slave: DT Start of Vector
Vector ML, DW

Master: DT Start Const, MI, | This is the start of a vector of bytes, in the master, that will
of Vector ML, DW contain the data to be written to the slave (data source)

Master: DT Offset Const, MI, | Offset from the Master: DT Start of Vector

in Vector ML, DW

Read: DT Vector Constant The vector length.

Length MI Note ¢ A MODBUS command cannot read/write more than 242

or DT bytes at one time.
In addition, 0 is not a legal length.

Status Messages MI Shows a message number. To check status and diagnose
errors, check the MODBUS Status Messages.

Total Sessions DW This is the number of times the master PLC will attempt to
access the slave device. Note that this is a simple incremental
counter. Initialize it by storing 0 into the selected DW.

Acknowledgements | DW This is the number of times the slave device answers.
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Read/Write Mixed Data via MODBUS

The Read/Write Mixed Data function enables you to combine Read & Write
operations in a single MODBUS command, transferring data between master
and slave controllers, without using standard MODBUS commands and
addressing conventions.

This is not a standard MODBUS function. Read/Write Mixed Data is
compatible with Unitronics' Vision controllers only .

Note that this function is compatible with O/S 401 and higher, and is not
supported for V120-12-xxXx.

Each function can contain both Read and Write Mix Requests. Each request
may be for a different data type. Your data request must include:

# Master and Slave operand addresses

# Length of vector

@ Direction: Read or Write

After you add a request, the OK button is disabled. Click the Compile button to
see current buffer status; if the buffer contains less than the maximum
number of bytes, the OK is enabled.

i MODBUS Read/Write Mixed Data

MODBUS 3 0C g
Shave DD B M3 Select Name
~|MODBUS_1 - cys oo |HDDEUS_1 - Slave access parameters

DW 6 [Pacams [ Type JAdd [ [ .. Fomat [DesciN
| IN e 0

...... Toial Sessions DEC SlavelD O
. Ml 3 DEC  Stabus Messages
. . i Dw 7 D' B DEC  Total Secsions
_____ Acknowledgeme
Click in & field to select the:
-Start of the master's data vector
-Start of the slave's data vector ’ D 50 : D B0 1 Resd
-Wector length MBI MEB 1111 3 Read
- Direction, Read from Slave or b
Wirite to =lave Send Buifer Usage: — n%
Recenve Buffer Usage: ] 31
Clicking Compile updates the » Comple | & Clear Linel i Cancel Help

Buffer Uzage report .
If the Request fitz inthe buffer,
the OK button is enabled.
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Read Write Limitations

Only the following data types may be used in Mixed Data requests: MI, ML,
DW, MB, I and O.

Registers: may only be read/written to the same data type.

Booleans: Inputs cannot be written to.

Booleans, Read Write Registers, Read Write

I - MB, O MI =) MI

0 =) MB, O ML = ML
MB =) MB, O DW =) DW

Send / Receive Buffers

The function uses two buffers, Send and Receive. Each buffer can contain a
maximum of 500 bytes.
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Configuring a MODBUS slave device

The Ladder section below shows what elements are necessary to enable a
master device to read from a slave. Note that the MODBUS Scan_EX operation
should not be performed during the initial program scan.

Note that you must use a condition (RLO) to activate the MODBUS
Configuration and SCAN _EX.

gt P?ﬂeé;urﬁ: ort Coam Init and MODBUS configuration should be
is in'rtializepd 'w) cg 3 | performed during the Povwer-up program scan.
* MODBUS js [ Powerupbi
i d.
SEIBATE P EN_EN EN__ENO
COM IHIT 1 MODEBLS
CONFIG
D#1 MB 10
Poit rumber | MODBUS_T 7 Fynection in
[ 55
Metwoork D
DH 100 |
Tirme out
DH3 a
Aetries
Arter Power-upthe | - . . . . . . . o0
MODBUS
Scan_EX FB 584 o
enzbles a master Powerupbt . . . . . . . . . .
device to read and v o .'I:\. ]-_.NL T
'-.-Trrte tosffram the 1 MODELIS
SIEE SCAM_EX
MODBUS_1
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Monochrome / Color PLCs

The memory structure of monochrome screen PLCs is different from that of
color screen PLCs. This is why each series has its own slave addressing

scheme.

Note ¢

The slave addresses given for the monochrome series are decimal

values.

The slave addresses given for the color series are hexadecimal

values.

Start of vector:
ML40O

Monochrome: I I Color:
E140 J028

i Slawe: St

-t Of Yector

R !mze | | [= _ O |

Eanu:el

Help

Slave Addresses

Standard Vision Division

Coils MODBUS Command Number
Pointer Value Operand type Read Write
From:
0000 MB 0-2999 #01 Read Coils #15 Force Coils
3000 SB #15 Force Coils
4000 I (read-only) Read-only
5000 0] #15 Force Coils
6000 T (read-only) Read-only
7000 C (read-only) Read-only
8000 MB 3000-4095

Note »

Note that in order to access MBs 3000-4095, you address as follows:

36
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to access MB 3012, request slave address 8012.

Registers MODBUS Command Number
Pointer Value Operand Register Read Write
From: type size
0000 MI 16 bit # 03 Read Holding | # 16 Preset Holding
Registers Registers
4000 SI 16 bit
5100 ML 32 bit
6100 SL 32 bit
6300 MDW 32 bit
6700 SDW 32 bit
6900 Timer 32 bit
preset
7300 Timer 32 bit
current
7700 MF 32 bit
7800 Counter 16 bit
Preset
7900 Counter 16 bit
Current
Enhanced Vision Series
Coils MODBUS Command Number
Pointer Value Operand type Read Write
From (hex):
0000h MB 0 #01 Read Coils #15 Force Coils
3000h XB #15 Force Coils
4000h 0] #15 Force Coils
5000h SB Read-only
6000h I (read-only) #15 Force Coils
7000h T (read-only) Read-only
8000h C (read-only) Read-only
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Registers MODBUS Command Number
Pointer Value Operand type Register size Read Write
From (hex):
0000h MI 16 bit # 03 Read # 16 Preset Holding
Holding Registers
3000h XI Registers
9000h SI 16 bit
5000h XL
6000h XDW
7000h ML 32 bit
A00Oh SL 32 bit
8000h MDW 32 bit
BOOOh SDW 32 bit
C000h Timer preset 32 bit
D000Oh Timer current 32 bit
4000h MF 32 bit
EO0Oh Counter Preset | 16 bit
FOOOh Counter 16 bit
Current
Examples

The examples below show that:

# MODBUS addressing systems start at 1.
@ Vision addressing starts at 0.

Bit Operands
Read a 10-bit vector of inputs in a slave Vision controller, starting at
Input 20, via Read Coils (MODBUS COMMAND #1)
# Vision PLC as the MODBUS master to Monochrome PLC

In VisiLogic's Read Coils FB, set the Slave: Start of Vector
parameter to 4020 (DEC), and the Read: Vector Length parameter
to 10. Within the slave Vision controller, VisiLogic will read I 20 - I
29.

# Vision PLC as the MODBUS master to Color PLC

In VisiLogic's Read Coils FB, set the Slave: Start of Vector
parameter to 6014h (HEX), and the Read: Vector Length

38
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parameter to 10. Within the slave Vision controller, VisiLogic will
read I 20 - I 29.

@ SCADA as the MODBUS master to Monochrome PLC
In the SCADA application, set the Slave: Start of Vector parameter
to 34021(30001 + 4000 + 20), and the Read: Vector Length to 10,
enabling the Master device to read I 20 - I 29 within the slave
Vision controller.

¢ SCADA as the MODBUS master to Color PLC
Convert the HEX address to DEC
In the SCADA application, set the Slave: Start of Vector parameter
to 54597(24576 (6000h) + 20), and the Read: Vector Length to 10,
enabling the Master device to read I 20 - I 29 within the slave
Vision controller.

Write a 3-bit vector of outputs in a slave Vision controller, starting at
Output 8, via Force Coils (MODBUS COMMAND #15)

@ \ision PLC as the MODBUS master to Monochrome PLC

In VisiLogic's Force Coils FB, set the Slave: Start of Vector
parameter to 5008, and the Force: Vector Length parameter to 3.
Within the slave Vision controller, the master will force the status
of 0 8 - O 10.

# Vision PLC as the MODBUS master to Color PLC

In VisiLogic's Force Coils FB, set the Slave: Start of Vector
parameter to 4008h (HEX), and the Force: Vector Length
parameter to 3. Within the slave Vision controller, the master will
force the status of O 8 - O 10.

# SCADA as the MODBUS master to Monochrome PLC
In the SCADA application, set the Slave: Start of Vector parameter
to 35009 (30001 + 5000 + 8) and the Force: Vector Length
parameter to 3, enabling the Master device to writeto O 8 - O 10
within the slave Vision controller.

# SCADA as the MODBUS master to Color PLC
Convert the HEX address to DEC.
In the SCADA application, set the Slave: Start of Vector parameter
to 46393 (30001 + 16384(4000h) + 8) and the Force: Vector
Length parameter to 3, enabling the Master device to write to O 8 -
O 10 within the slave Vision controller.

Registers

Read a 9-register long vector of 16-bit integers in a slave Vision
controller, starting at MI 32, via Read Holding Registers (MODBUS
COMMAND #03)
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# Vision PLC as the MODBUS master
In VisiLogic's Read Holding Registers FB, set the Slave: Start of
Vector parameter to 32, and the Read: Vector Length parameter to
9. Within the slave Vision controller, VisiLogic will read MI 32 - MI
41.

# SCADA as the MODBUS master
In the SCADA application, set the Slave: Start of Vector parameter
to 40033 (40001 + 0000 + 3), and the Read: Vector Length
parameter to 9, enabling the Master device to read MI 32 - MI 41
within the slave Vision controller.

Note « If, within the Slave: Start of Vector parameter, the selected register
type is a 32-bit double register (slave addresses 5100 and greater)
the preset vector length must be doubled as well.
If, for example in the VisiLogic Preset Holding Registers FB:

# Slave: Start of Vector parameter is set to 6300, and

# You wish to preset 4 registers, for a total of 16 bytes

# You must set the Preset Vector length to 8.
Note that this means that, in these cases, the Preset: Vector
Length parameter will always be an even number.

Read a 9-register long vector of 32 -bit integers in a slave Vision
controller, starting at SL 32, via Preset Holding Registers (MODBUS
COMMAND #16)

# Vision PLC as the MODBUS master
In VisiLogic's Preset Holding Registers FB, set the Slave: Preset
Vector parameter to 6132, and the Read: Vector Length parameter
to 18 ( 2x9, in order to fit the 32-bit SL registers ). Within the slave
Vision controller, VisiLogic will read SL 32 - SL 41.

# SCADA as the MODBUS master
In the SCADA application, set the Slave: Start of Vector parameter
to 406133, and the Read: Vector Length parameter to 18, enabling
the Master device to read SL 32 - SL 41 within the slave Vision
controller.

Write a 6-register long vector of 16-bit integers in a slave Vision
controller, starting at MI 32, via Preset Holding Registers (MODBUS
COMMAND #16)

# Vision PLC as the MODBUS master
In VisiLogic's Preset Holding Registers FB, set the Slave: Start of
Vector parameter to 32, and the Preset: Vector Length parameter
to 6. Within the slave Vision controller, VisiLogic will write to MI 32
- MI 37.

# SCADA as the MODBUS master
In the SCADA application, set the Slave: Start of Vector parameter
to 40033, and the Read: Vector Length parameter to 6, enabling
the Master device to write to MI 32 - MI 37 within the slave Vision
controller.
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MODBUS via GSM or Standard Modem

sB2

To run MODBEUS Powerup bit

vig landline or R —
GSM modem, use : EI:%M INEI'PP_
the appropriste SH
inyour MODBUS
Scan conditions to

detect when the
modem hasg c ?E‘Dd MHEEDL%ﬁ
. AT T o | ModEm =
finizhed intiali zing . Infiatzed Lo Ready
| B EN___EN { )
..... . MDEBUS e . -
..... . DH_'I EE”\.LFIE ME 1 . . . . . .

"""" Pon Mumber |MODBUST P Funetionin |~ 7 7 7

..... . Metwaik 1D Coe e Coe e

DE 100
Tirie oul

....... I-.In--'. | . e e e e e e e e e e .
....... Relies

ME 10 L

MODEUS Lo Lol
Azady Ll

N’ EN D_ ............
....... MODEUS S e
...... . SW_EX L P
...... - | MoDBEUS_1 S o

Note When MODBUS (Serial) is configured to a port linked to a modem,
the MODBUS function checks SI 100 Maximum Time Delay between
characters (units 2.5ms) MODBUS + Modem. If SI 100 = 1, a time
interval of up to 2.5 msecs is permitted between characters, if SI
100 contains 2, the permitted interval is 5 msecs ( n x 2.5 =
interval. Note that the application must update SI 100 before the
MODBUS configuration is activated.
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MODBUS Status Operands

All of the Status operands linked to MODBUS FBs should be assigned Power-up
Values; bits should be reset, and registers initialized to 0.

MODBUS: Configuration FB Status Operand
All MODBUS operations run through a MODBUS configuration placed in the master
device's program.

Function in MB | Turns ON when: Turns OFF when
Progress * A master Vision * The MODBUS: Configuration is
Shows status of initiates MODBUS activated.
master's MODBUS communication. e An answer is received from a
Configuration * Remains ON during the slave.

MODBUS session. * The TimeOut defined in the

Configuration is exceeded.
e Certain Status Messages are
given

MODBUS Operation Status Operands
When you place MODBUS operations in your application (Force, Read, Preset, and
Loopback commands), you link the operands below. These show the status of MODBUS

sessions.

Status Messages MI |+« Automatically initialized to 0 when MODBUS operation is
Shows status of activated.

master's data * Updated at the end of each attempt to communicate via
requests and the MODBUS.

repl|¢s the master e Indicates status of MODBUS communications, according to the
receives from the table below. Note that the current value always shows the most
slaves recent status.

# Status Message

0 Status OK

1 Unknown Command Number

This is received from the slave device.

2 Illegal Data Address

e Master: an invalid address is found by the master before a data request is sent to a
slave. This may result, for example, when an MI is used to provide vector length.

e Slave: The slave notifies the master that the data request command includes invalid
addresses.

e Slave--ScanEX: When ScanEX receives an input parameter in the 32-bit range (for
example, 5100{ML}), it automatically takes double-register values.
If, for example, ScanEX receives a Read Register(6) request for 5100, it returns the
values in 5100 and 5101. If, however, ScanEX receives Read Register(6) request
for 5101, it returns Error #2-- since 5101 provides the 'high' bytes of the 32-bit
register, it is not a legal address.

3 Slave to Master: Illegal Data Type Quantity

Number of operands requested by user exceeds the maximum

Note ¢ A MODBUS command cannot read more than 124 16-bit integers, 62 double
registers, 62 float registers, or 1900 bit operands at one time.

In addition, 0 is not a legal vector length.
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4 Master--Time Out
This occurs if the master has been waiting for a slave response for an amount of time
exceeding the Time-out set in the Configuration.
If this error occurs, check Time Out, Baud Rate, and Distance

5 No Communication

The MODBUS session cannot be established.

Note ¢ Messages 4 & 5. TimeOut and Number of Retries are defined in the Configuration. A
Retry is an attempt to establish a MODBUS session.

If, for example, TimeOut is defined as 2 seconds, and number of Retries as 3:

- the controller will try to establish the session once, and will continue to try for 2 seconds.

- If the first attempt fails, the Status Message value will be 4, Master TimeOut.

-The controller will try twice more, for a total of 3 retries over 6 seconds.

- If all attempts fail, the Status Message value will be 5.

-If any attempt succeeds, the Status Message will be 0.

*6 Master-slave data incorrectly synchronized

*7 Master-slave data incorrectly synchronized

8 Master to application: Illegal Data Type Quantity
Number of operands requested by user exceeds the maximum permitted for that FB
operation in the master.
Note ¢ A MODBUS command cannot read more than 124 16-bit integers, 62 double
registers, 62 float registers, or 1900 bit operands at one time.
In addition, 0 is not a legal vector length.

9 Slave ID =0
An attempt does to communicate with Slave ID 0.

10 Incorrect CRC

*11 Master-slave data incorrectly synchronized

* Messages 6, 7, and 11mean that the master has found incompatible elements in the data sent
between master and slave.

Total Sessions DW [This is the total humber of times the master PLC attempts to access

the slave device, whether the attempt is successful or not, including

Retries. Note that this is a simple incremental counter.

»  This must be initialized by the user, by storing 0 into the
selected DW.

Acknowledgements DW [This is the humber of times the slave device answers.

»  This must be initialized by the user, by storing 0 into the
selected DW.

VisiLogic Function Blocks 43



VisiLogic Function Blocks

MODBUS Status Operands

Time Out, Baud Rate, and Distance

The default Time Out set in the Configuration is one second. In certain cases,
the length of the network may cause this to be exceeded. You can calculate a
Time Out value by using the following formula, and use it in the Configuration.

Time Qut =

SI

(TX bytes + RX bytas + 7) x 1000

baud rate / (data bits + start bits + slop bits) * 10ms

Description

Value

100

Maximum Time
Delay between
characters
(units 2.5ms)
MODBUS +
Modem

When MODBUS (Serial) is configured to a port linked to a modem, the
MODBUS function checks SI 100. If SI 100 = 1, a time interval of up
to 2.5 msecs is permitted between characters, if SI 100 contains 2,
the permitted interval is 5 msecs ( n x 2.5 =interval.

Note that:

- The power-up value is 1,

- the application must update SI 100 before the MODBUS
configuration is activated.
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MODBUS IP Overview

\ Converting Projects: Vision Divisions

The memory structure of Standard Vision controllers is different from
that of Enhanced. Note that if you convert projects, you must make
changes according to the information given in the Slave Address tables.

If your controller comprises an Ethernet card, you can use MODBUS IP
commands with any connected device that supports the MODBUS protocol.

Within a MODBUS network, you can use standard MODBUS commands to read
and write bit and register data; you can also read and write data to Vision
controller Data Tables.

Any controller in the network may function as either master or slave.

Unitronics currently supports both TCP and UDP, as explained in the topic About
Ethernet. This topic also contains general information about Ethernet, IP
addressing, sockets, and ports.

Specific information on implementing Ethernet is provided in the topic Using
Ethernet.

Using MODBUS

Before using a MODBUS IP operation in your application, you must:

# Assign IP addresses to both master and slave devices. This is done by
placing Ethernet Card Init FBs in the ladder application of both master and
slave.

# Include at least 1 MODBUS Configuration FB in the ladder application of
both master and slave.

# The condition that activates the Configuration must turn ON for a single
program cycle (positive transition recommended)

However, the MODBUS configuration must be scanned during every
program cycle--after the Configuration is activated. One way to
ensure this is by placing the configuration in the first subroutine of the
main module.

¢ Enable slave devices to be accessed by placing a Scan FB in the slave's
Ladder application.

The figure below shows the elements required to carry out a Read Coils
Operation.
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F

Read Coils Operation
The master PLC:
Reads a vector of cails ina slave PLC

P+ Writes the values into & wector of coils that
iz defined in the master PLC

The mazter's Ladder application
must include a:

# Com Init FB
¥ MODBUS Configuration FB
* FRead Coilz FB

—

The slave's Ladder application must
include a:

¥  Comnit FB, to synchronize the slave's
com port settings to the master's

¥*  MODBUS Configuration FB
*  MODBUS Scan_EX FB

MODBUS

The master PLC executes

operation. The master reads data
from & writes data ta the slave.

the

The slave PLC

from the master .

responds to commands

Note that the operand addresses in slave PLCs are indirect addresses

(pointers).

} If Slave D is #95, the master accesses the
zlave configured as MODBUS D 95,

} If Ml 27 contains the value 5610, the mastes
will begin 'reading' from ML 10in the slave.

This contains the
ID# of the device
the master will
access.

Thiz walue 'points'
to the start ofthe
vector of registers
in the slave.

* Here, 32-bit ML redisters are
weritten into 16-bit Mis. Mote that
only the last (high) 16 bitz of an

Thiz value sets
the lencth of the
register of vectors
to be read in both
master and slave .

N ENC— ML will be transferred irto an M.
MODBUS P
piags | [FEADREGS! 00
Slave D MODBUS_1 b4 azter; Start OF
bl 27 i i kAl 10 MODBUS
Slave: Start Of Error Status
D0 i | D 4
Read: \ectar Tatal Seszionz
i [ B
Acknowledoeme -

>

If the Read Length is #10, the master reads 10 operands.

Mote that the Read Length cannot exceed the number of
operands of that type. For example, since there are anly
256 ML registers, 257 iz anillegal value.

Slave ID 95

Note that a MODBUS master can broadcast to the MODBUS network by writing
to Slave ID # 0. To do this, indirectly address the Slave ID to a register, and
write O to that register.
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FB Operations

MODBUS IP Operations are located on the FBs menu.
MODBUS: Configuration

MODBUS: Scan

MODBUS: Read Coils (1)

MODBUS: Read Inputs (2)

Read Holding Registers (3)

Read Float Registers (3)

Read Input Registers (4)

Read Float Input Registers (4)

Force Coil (5)

Preset Holding Register (6)

Force Coils (15)

Preset Holding Registers (16)

Preset Float Registers (16)

Read/Write Mixed Data (non-standard MODBUS command)
Read/Write to Data Tables

MODBUS Status Operands
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MODBUS: Confiquration

A MODBUS Configuration FB must be included in both master and slave Ladder
applications as shown below. MODBUS IP Operations are located on the FBs

menu.
CONFIG
Socket 0 ME D
* MODBUS 1. Function in
e am | # MODBUS IP Configuration %]
Name:
(MODBUS IP_1
(] 3
R - 1] DEC SockelD
O 2 ] DH 255 DEC  Metwork ID 255
Rebie: -] oD DEC  TimeDut
D# ] DEC Raties
MEB 0 Funchon in Progress
1] zlavel 192.168.192.110 20000 255
| slave 2 192168132111 20000 259
M slave 3 192168192112 20000 255
5
4
5
[
7 -
£ Llear :.WI | Ok I Cancel Help
Parameter Type Function
Port Number Constant Click the drop-down arrows to view available ports; click the port you want to use.
Network ID Constant This number identifies the device on the network. You can either assign an ID via an MI, or
directly via a constant number. The unit ID range is from 0-255. Do not assign the same ID
number to more than one device.
Time out Constant This is the amount of time a master device will wait for an answer from a slave. Time out
or Ml units are defined in 10 msecs; a Time out value of 100 is equal to 1 second.
Retries Constant This is the number of times a device will try to send a message.
or Ml
Function in MB This bit is ON when MODBUS is active. Use this as a condition bit for MODBUS operations
Progress to avoid communication conflicts.
Note « Indirectly addressed parameters in a MODBUS Configuration FB are
only read when the Configuration is called. Since a Configuration is

generally called as a power-up task, if, for example Retries has been
indirectly addressed, and the linked MI is updated, the new value will

not be read into the Configuration. The value will only be updated

VisiLogic Function Blocks

49



VisiLogic Function Blocks

until the Configuration is called.

While a master attempts to send a command, the Function In
Progress bit is ON. The number of attempts that the master will
make is the number in Retries +1, where '1' is the initial access
attempt.

When a master attempts to access a slave device, and the slave
does not answer,- the Function In Progress bit will turn ON. This bit
will remain on according to the following:

(the number of retries + 1) x (Time Out), where '1' is the initial
access attempt. Note that the Time Out parameter is in units of 10
msec.

Vision Slaves

In order to access Vision Controllers as slave devices and implement MODBUS
commands, you must enter the IP addresses of the slave devices in the MODBUS
IP configuration. This means that you must first assign IP addresses to each
slave. This is done via the Ethernet Card Init FB, which must be configured as
described in the topic Using_Ethernet.

MODBUS: Configuration

- |MODBEUS IP
CONFIG

socket 0 yopBus 1. -

- | Mebwark D1 |

Mo

[rescnphan
Socket 0

i) 1 DEC Natwwek D1

M 1} DEC

Dt El DEC  Reties

[al:] 0 Furichon in Progress

192.7E3.082.112

slave 2 1921ER.1592.112 20000 5
HDOI.IEI’ slave 3 1921ER192.113 20000 55
. FiL.C#1 £ Uemr Link
0 - shyvel: ME 1 F ok, Cancel Help
1130 165152 |MODBUS L. [ pastey. Siae [ _I | |
Al 10 1 i MODBUS TP Read Cods (1)
Slaree; Start OF
DHID
Raad et
.ﬂ Slave .
4, Diect % Cont |
| [0- steve 1 IP=132. 168,192,111 FO=20000; 1D=25; &I
Elave :
1 glae]  [Pe152 1827527117 B =000 |L=25 __||:m
1- slave 2 IP=192 136 152 112, PO=20000; ||:|-255;
|: 2 dlave 3 IP-135 150152 113, PO-30000; 10295, | _teb |
3
Note * Slave IP addresses can also be linked to an MI vector, note that the

vector is 4 MIs long. The low byte of each MI provides the number
for an octet within the IP address.

If, for example, the IP address is linked to MI 0, and the low bytes of
MI 0 to MI 3 contain the values 192, 198, 192, 45, the IP address
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| will be 192.198.192. 45.

The Ladder application below enables the controller act as a MODBUS master
and read coils in a slave PLC. The same PLC can also act as a slave, if a
Scan_EX operation is included in the application.

Status Operands

582 EN__EMNO M H I A
Prowerup bit PLC MAME TCPAP MODBUS 1P
Slave PLC CARD IMIT ST COMFIG T
— i TMOLBUS L. T Funetion in
------ Metwork ID1 ||
o Mi 0
-------- DH 3 i
....... Relnes
5?2 oo
Prowses-up bit MODEBUS | - - - - - - - o o o o oo
SCANEX | - - - - - s e e e
_"h.l HDDBUS_1 ......................
< 41 DRFECINIE - - ¢ - - ¢ s o s e e e e e e e s
Kew#1 || Pleguesthom | - - - - - - « - - « o ¢ o o 0 000w
T T T T
— (B)— -« = s e e e e e
MB 2 [R]) ME 0 N ENC ME 2 [R]
Request from Funiction in MODBLS IP Reguest from
slave Progress e R.C#1 ME 100 slave
: Tr 1 - lawe ] 1
o e PV |p192168.192 MODBUS1 [ Magter Sttt (B )
............ DH_'“:.:' ] i Mlu . . . . . . .
............ Slave: Stast Of EmoeShatus | - - - - - - -
... ...... _bmwo | _owo |
............ Heaj vwm i'w 3“3“”3 . . . . N “ "
................. D 1 0t = oo
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When you place MODBUS operations in your application (Force, Read, Preset,
and Loopback commands), you link operands that show the status of MODBUS
sessions. Use these to troubleshoot problems.
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MODBUS: ScanEX and Scan

Scan_EX enables a master device to access a slave PLC. A Scan_EX must be

included in the slave application. MODBUS IP Operations are located on the FBs
menu.

—EN  ENC—
MODEUS (P
SCAN_EX b
SI]sJ=1NERN = 4 0DBUS IP ScanEX
Select Mame:
|MODBUS_1 -]
MODBUS 1
|HIIIDELIE 3 g Cancel Hielp
Note Scan_Ex is recommended for new applications.

About Scan and Scan EX

MODBUS Versions previous to V2.01 offered only the Scan FB. Scan is still
supported for older, working applications. When MODBUS operations accessed
double registers (5100 addresses and higher), using odd addresses, such as
5101, there were incompatibility issues.

Scan_EX is recommended for new applications.

When ScanEX receives an input parameter in the 32-bit range (for example,
5100{ML}), it automatically takes double-register values.

If, for example, ScanEX receives a Read Register(6) request for 5100, it
returns the values in 5100 and 5101. If, however, ScanEX receives Read
Register(6) request for 5101, it returns Status Message #2-- since 5101
provides the 'high' bytes of the 32-bit register, it is not a legal address.
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Read Coils (1)

Use this command to read the status of a selected group of coils and write them
into a vector. The coil's status is written into a vector of MBs in the master PLC.
MODBUS IP Operations are located on the FBs menu.

0- zlavel;

BN E.l
MODBLS TP
R.C#1

k3

Const |

3

MEB 100

|0- slave”; IP=TS2%85.192.111; PD=20000; ID=255; =]

il

ir-192.100.102. 7| MARRHS T paster: Start Oyl S~ slavet, IP=192.168.137 TH. PO=20000. D=255, | | """
- Sl =142 158192112 PU=J00C D [[=20h Help
Slave: Start OF ] elect N ame:
D MODELS = 1
D#10 2
Read: Yector Params | Type | &dd 5= (0] |_F|:|r|.':=|t ) i
D 1] DEC ™0 -slawel; IP=192.168.192.11; PO=200
IM b4 10 DEC  Slave: Start OF Vector
L D 10 DEC  Hezd wector Length
kR 10N W aster Start MNFWartar
auT b 5 DEC  Statuz Messages
" O 2 DEC  Total Seszsions
(] I Cancel Felp
Parameter Type Function
Slave ID Constant The IP address of the slave device containing the coils to be read (data source).
or Ml
Slave: Start of Const, The start of the vector of coils to be read (data source).
Vector MI, ML, Note ¢ Check topic Slave Address Tables.
DW
Read: Vector Constant The vector length.
Length or Ml Note « A MODBUS command cannot read/write more than 1900 bit operands at one
time. In addition, 0 is not a legal length.
Master: Start of MB Shows a message number. To check status and diagnose errors, check the MODBUS
Vector Status Operands.
Status Messages Mi Shows a message number. To check status and diagnose errors, check the MODBUS
Status Operands.
Total Sessions DwW This is the number of times the master PLC will attempt to access the slave device.
Note that this is a simple incremental counter. Initialize it by storing 0 into the selected
DW.
Acknowledgements DW This is the number of times the slave device answers.
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Read Inputs (2)

Use this command to read the status of a selected group of inputs in a slave
device and write them into a vector. The inputs's status is written into a vector
of MBs in the master PLC. MODBUS IP Operations are located on the FBs menu.

# MODBUS IP Read Inputs (2)

Select Marne:
MODBUS IP |MODBUS IP_3 =
R. 42
Slave ME B —
[ Master: Start OF - [ Format [Desciption ]
n Ml B2 DEC  Slave
B : — Ml B3 DEC  Slave: Stat OF Yector
Ml E3 i 2 Ml BB
Slave: Start OF Statuz Messages Ml 63 DEC  Read Vector Length
. . ME g Master: Stan OF Vecto
o e o B Ry
: m-- Acknowledgements
L Dw a3 |
Acknowledgems ok Cancel Heb
Parameter Type Function
Slave ID Constant The IP address of the slave device containing the inputs to be read (data source).
or Ml
Slave: Start of Const, The start of the vector of inputs to be read (data source).
Vector MI, ML, Note * Check topic Slave Address Tables.
DW
Read: Vector Constant The vector length.
Length or Mi Note « A MODBUS command cannot read/write more than 1900 bit operands at one
time. In addition, 0 is not a legal length.
Master: Start of MB This is the start of a vector of MBs that will contain the inputs' status in the master
Vector (data destination).
Status Messages Mi Shows a message number. To check status and diagnose errors, check the MODBUS
Status Operands.
Total Sessions DW This is the number of times the master PLC will attempt to access the slave device.
Note that this is a simple incremental counter. Initialize it by storing O into the selected
DW.
Acknowledgements DwW This is the number of times the slave device answers.
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Read Holding Registers (3)

Read Holding Regqisters (3)

Use this command to read the values of a selected group of registers in a slave
PLC and write them into a defined vector of registers in the master. MODBUS IP
Operations are located on the FBs menu.

B MODBUS IP Read holding registers (3)

HF?:B#:::P Select Mame:
Slave | onD | Mg MODBLS
MODBUS L. Master: Start Of E—
: : | Parans | Type |
y X]] ;5 o - MLIIEI M a4 DEC  Slave
ave. slat tatus Messages M 45 DEC  Slave: Start Of Viector
M 4B DEC  Read: Vecto Length
Ml 46 _ | Dwae M 43 DEC  Mastes: Start OF Vector
Read Vector Tolal Sessions Mi 51 DEC  Status Mestages
: Coe Dwf 25 DEC  Total Sessions
I Dw2? Dwf 27 DEC  Acknowledgemeris
Ak novdedgems
Ok | Carcel Help

Parameter Type Function
Slave ID Constant The IP address of the device containing the registers to be read (data source).

or Ml
Slave: Start of Const, The start of the vector of registers to be read (data source).
Vector MI, ML, Note * Check topic Slave Address Tables.

DW
Read: Vector Const, The vector length
Length MI, ML, Note « A MODBUS command cannot read more than 124 16-bit integers, 62 double

DwW registers, or 64 float registers at one time. In addition, 0 is not a legal length.

« If, within the Slave: Start of VVector parameter, the selected register type is a
32-bit double register (slave addresses 5100 and greater)the preset vector length
must be doubled as well.

If, for example:

- Slave: Start of Vector parameter is set to 6300, and

- You wish to preset 4 registers, for a total of 16 bytes

- You must set the Preset Vector length to 8.

Note that this means that, in these cases, the Preset: Vector Length parameter will
always be an even number.

Master: Start of Ml This is the start of a vector of Mls that will contain the registers' values in the master

Vector (data destination).

Status Messages Mi Shows a message number. To check status and diagnose errors, check the MODBUS
Status Operands.

Total Sessions DwW This is the number of times the master PLC will attempt to access the slave device.
Note that this is a simple incremental counter. Initialize it by storing O into the selected
DW.

Acknowledgements DW This is the number of times the slave device answers.
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Read Flat Registers (3)

Use this command to read the values of a selected group of floating point
registers in a slave device and write them into a defined vector of registers in
the master. Values after the decimal point are rounded to the nearest whole
value. MODBUS IP Operations are located on the FBs menu.

ters (3)

& MODBUS IP Read float regis

——EN__ENG—
- - - - - - [MODBUSIP] - - - - - - [ Select Mame
R.F.F %43
Slave | | MI& MODELS IP_2
MODBUS LI jaster Stai OF : -
. Ml ;5 of o P'”Hfﬂ Ml 44 DEC  Slave
L Biby tatus Messages Ml 45 DEC  Slave: Start O Vector
Ml 46 DEC  Read: Vector Length
Ml 46 i | DWW Ml 43 DEC  Mastes: Start OF Vectar
Read Yector Total Sessions Ml 51 DEC | Stslus Massages
C o Dw 28 DEC  Total Seszions
- Dwa? DwW 27 DEC  Acknowledgemerts
Acknowledgeme
o Ok I Cancel Help
Parameter Type Function
Slave ID Constant The IP address of the device containing the registers to be read (data source).
or Mi
Slave: Start of Const, The start of the vector of registers to be read (data source).
Vector MI, ML, Note ¢ Check topic Slave Address Tables.
DW
Read: Vector Const, The vector length
Length MI, ML, Note - A MODBUS command cannot read more than 124 16-bit integers, 62 double
DW registers, or 64 float registers at one time. In addition, 0 is not a legal length.

« If, within the Slave: Start of VVector parameter, the selected register type is a
32-bit double register (slave addresses 5100 and greater)the preset vector length
must be doubled as well.

If, for example:

- Slave: Start of Vector parameter is set to 6300, and

- You wish to preset 4 registers, for a total of 16 bytes

- You must set the Preset Vector length to 8.

Note that this means that, in these cases, the Preset: Vector Length parameter will
always be an even number.

* You can transpose 16 bits of a 32-bit double register value by turning SB 102
MODBUS Read Long ON in your program. SB 102 is OFF by default, and must be
reset by the user program.

Master: Start of Ml This is the start of a vector of Mls that will contain the registers' values in the master
Vector (data destination).
Status Messages Mi Shows a message number. To check status and diagnose errors, check the MODBUS

Status Operands.

Total Sessions DW This is the number of times the master PLC will attempt to access the slave device.
Note that this is a simple incremental counter. Initialize it by storing O into the selected
DW.

Acknowledgements DwW This is the number of times the slave device answers.
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Read Input Registers (4)

Read Input Reqisters (4)

Use this command to read the values of a selected group of registers in a slave
PLC and write them into a defined vector of registers in the master. MODBUS IP
Operations are located on the FBs menu.

& MODBUS IP Read input registers (4)

Slave L 4 M1 43 :
- L MODBUS IP_2
MODBUS |1 paster Stan OF
—_— B [oon: [T a2 T [ Fomat [Descipion
Ml 4 1 i | Ml 44 DEC  Slave
gl Staltus Messages M 45 DEC  Slave: Start Of Vecto
Il 4B DEC  Read: Vectar Length
Ml 46 A | Dwae M 49 DEC  Master: Start OF Vector
FRead Vector Total Sessions Ml 51 DEC | Stalus Massages
: Dw 2B DEC  Total Sessions
 Dwa? Dw 27 DEC  Acknovdedgemenis
Acknowledosme
' Ok I Cancel Help
Parameter Type Function
Slave ID Constant The IP address of the device containing the registers to be read (data source).
or Mi
Slave: Start of Const, The start of the vector of registers to be read (data source).
Vector MI, ML, Note ¢ Check topic Slave Address Tables.
DW
Read: Vector Const, The vector length
Length MI, ML, Note - A MODBUS command cannot read more than 124 16-bit integers, 62 double
DW registers, or 64 float registers at one time. In addition, 0 is not a legal length.

« If, within the Slave: Start of Vector parameter, the selected register type is a
32-bit double register (slave addresses 5100 and greater)the preset vector length
must be doubled as well.

If, for example:

- Slave: Start of Vector parameter is set to 6300, and

- You wish to preset 4 registers, for a total of 16 bytes

- You must set the Preset Vector length to 8.

Note that this means that, in these cases, the Preset: Vector Length parameter will
always be an even number.

Master: Start of Mi This is the start of a vector of Mls that will contain the registers' values in the master

Vector (data destination).

Status Messages Mi Shows a message number. To check status and diagnose errors, check the MODBUS
Status Operands.

Total Sessions DW This is the number of times the master PLC will attempt to access the slave device.
Note that this is a simple incremental counter. Initialize it by storing O into the selected
DW.

Acknowledgements DwW This is the number of times the slave device answers.
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Read Float Registers (4)

Use this command to read the values of a selected group of floating point
registers in a slave device and write them into a defined vector of registers in
the master. Values after the decimal point are rounded to the nearest whole
value. MODBUS IP Operations are located on the FBs menu.

B MODBUS IP Read float registers (4)
HE'[;BHUQF Select M arme:
Slave | | Mi42 |MDDBUS IP_2 -
Maszter: Start OF
bl 40 1 i Ml 43 M 39 DEC  Slave
Slawe: Stat OF Statuz Messages I 40 DEC  Slave: Stat OF Vecto
il 41 DEC  Read Yector Length
Ml 41 [ 24 Ml 42 DEC  Master Stat OF Vectar
Read: Yectar |  Tatal Sessions Ml 43 DEC  Status Messages
) L D 24 DEC  Total Sessions
O 25 | s .| Acknowledgements
Acknowdedgems I—Im‘ Cancel Help
Parameter Type Function
Slave ID Constant The IP address of the device containing the registers to be read (data source).
or Mi
Slave: Start of Const, The start of the vector of registers to be read (data source).
Vector MI, ML, Note * Check topic Slave Address Tables.
DW
Read: Vector Const, The vector length
Length MI, ML, Note « A MODBUS command cannot read more than 124 16-bit integers, 62 double
DW registers, or 64 float registers at one time. In addition, 0 is not a legal length.

« If, within the Slave: Start of Vector parameter, the selected register type is a
32-bit double register (slave addresses 5100 and greater)the preset vector length
must be doubled as well.

If, for example:

- Slave: Start of Vector parameter is set to 6300, and

- You wish to preset 4 registers, for a total of 16 bytes

- You must set the Preset Vector length to 8.

Note that this means that, in these cases, the Preset: Vector Length parameter will
always be an even number.

* You can transpose 16 bits of a 32-bit double register value by turning SB 102
MODBUS Read Long ON in your program. SB 102 is OFF by default, and must be
reset by the user program.

Master: Start of Mi This is the start of a vector of Mis that will contain the registers' values in the master

Vector (data destination).

Status Messages Mi Shows a message number. To check status and diagnose errors, check the MODBUS
Status Operands.

Total Sessions DwW This is the number of times the master PLC will attempt to access the slave device.
Note that this is a simple incremental counter. Initialize it by storing O into the selected
DW.

Acknowledgements DwW This is the number of times the slave device answers.
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Force Coil (5)

Force Coil (5)

Use this command to force the status of a selected coil in a slave PLC. The coil's
status is forced according to the status of a selected MB in the master PLC.
MODBUS IP Operations are located on the FBs menu.

& MODBUS IP Force Coil (5)

MODELS IP Select Marme:
Slaveld | [ CHS g MODBUS_1 =l
MODBUS_T ™ status Messages
| Params | Type [Add | 2 [ .. | Fomal [Descripbon
e S M7 DEC  SlavelD
s bl M 8 DEC  Slave: Operand Address
ME 3 Yalue To Force
MB 3 . L Dw/'3 il 3 DEC  Status Meszages
S ST DW 2 DEC  Totdl Sessions
[ 3 DEC  Acknowladgements
Ok I Cancel Help
Parameter Type Function
Slave ID Constant The IP address of the device containing the coil to be forced (data source).
or Ml
Slave Address Const, The address of the coil to be forced (data target).
MI, ML, Note * Check topic Slave Address Tables.
DW
Value to Force M, SB, |, This MB is located in the master PLC; this MB contains the status to be forced (data
o,T source). If, for example, the status of this MB is OFF, the status of the coil in the slave
will be forced to OFF.
Note « A MODBUS command cannot read/write more than 1900 bit operands at one
time. In addition, 0 is not a legal length.
Status Messages Mi Shows a message number. To check status and diagnose errors, check the MODBUS
Status Operands
Total Sessions DwW This is the number of times the master PLC will attempt to access the slave device.
Note that this is a simple incremental counter. Initialize it by storing O into the selected
DW.
Acknowledgements DW This is the number of times the slave device answers.
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Preset Holding Register (6)

Use this command to preset the value of a single register in a slave PLC. The
value is set in a register contained in the master PLC. MODBUS IP Operations
are located on the FBs menu.

B MODBUS P Preset holding register (6)
MODEUS IP |
SlavalD5 | M%:BHU:E'I | Mg | - Select Name:
= | StatusMessages | | [lynppus_1 ]
bl 4 1 2 [l 4 :
Slave: Operand WDV W Paams [ Type [Add | a_ [ .| Fomal [Desciption
Co Co Co Co : D# 5 DEC SlavelD 5
Ml 5 w5 gl 4 DEC  Shave: Operand Address
Yahue To Preset | | Acknowledgems Ml 5 DEC  Walue To Preset
I B DEC  Ststisz Messages
DUT I DEC  Total Sessions
o & DEC  Acknowledgements
Dk | Cancel Help
Parameter Type Function
Slave ID Constant The IP address of the device containing the register to be preset (target).
or Mi
Slave: Operand Const, The address of the register to be preset (target).
Address MI, ML, Note ¢ Check topic Slave Address Tables
DW
Value to Preset Constant, This is the address of the register containing the value in the master PLC (source).
Ml, SI, This value will be written into the slave's register, the register that is to be preset.
ML, SL,
DW,
SDWor T
Status Messages Mi Shows a message number. To check status and diagnose errors, check the MODBUS
Status Operands
Total Sessions DW This is the number of times the master PLC will attempt to access the slave device.
Note that this is a simple incremental counter. Initialize it by storing O into the selected
DW.
Acknowledgements DwW This is the number of times the slave device answers.
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Loopback Test (8)

Use this command to send a test message to a slave device and receive
Acknowledgements when communications are functioning properly. MODBUS IP
Operations are located on the FBs menu.

3 MODBUS. IP Loopback Test (8)

MODEUS IP
SlaveD1 | LE #8 i M0 Select Mame;
MODBUS_1 [ S tapys Meszages {MDDEBUS _1 -
i D 0
Total Sessions . Slave D 1
’ S Ststuz Messages
| D 1 Total Sesssons
Acknowledgeme: - w1 DEC  Ackrowledgemerts
Ok | Cancel Help
Parameter Type Function
Slave ID Constant The IP address of the device to be checked.
or Mi
Status Messages Mi Shows a message number. To check status and diagnose errors, check the MODBUS
Status Operands.
Total Sessions DW This is the number of times the master PLC will attempt to access the slave device.
Note that this is a simple incremental counter. Initialize it by storing 0 into the selected
DW.
Acknowledgements DW This is the number of times the slave device answers.
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Force Coils (15)

Use this command to force the status of a selected group of coils in a slave PLC.
The coils' status is forced according to the status of a group of MBs in the master
PLC. MODBUS IP Operations are located on the FBs menu.

opaus. 1P x Coils (159
“na e . \‘- ODBUS IP Force Coils (15)
Siaveld || FC#15 i i3 elect Mame;
MODBUS_1 [ Gyapye Messages | [MODBUS_1 -|
M1 | Dw Params | Type [Add] 4 [ .. [ Fomat [Desciption |
Slawve: Start Of Total Seszions (] 10 DEC  Slave D
C : ' ' M1 DEC  Slave: Start Of Vecto
ME 4 1 i 0w 5 _ MB 4 baster: Start OFVectar
Master Start Of Acknowledgeme Ml 12 DEC  Force: Wector Length
L Ml 13 DEC  Stalus Messages
TRE 4 DEC  Total Sessions
Force: Vector || | 5| | | DEC |Ackrowledgements
| Ok |
Parameter Type Function
Slave ID Constant The IP address of the slave device containing the coils to be forced (target).
or Ml
Slave:Start of Const, The start of the vector of coils to be forced (data target).
Vector MI, ML, Note * Check topic Slave Address Tables.
DW
Master: Start of MI, SB, I, This is the start of a vector of MBs that will contain the coils' status in the master (data
Vector o,T source).
Force: Vector Constant The vector length.
Length or Ml Note « A MODBUS command cannot read/write more than 1900 bit operands at one
time. In addition, 0 is not a legal length.
Status Messages Mi Shows a message number. To check status and diagnose errors, check the MODBUS
Status Operands
Total Sessions DW This is the number of times the master PLC will attempt to access the slave device.
Note that this is a simple incremental counter. Initialize it by storing O into the selected
DW.
Acknowledgements DwW This is the number of times the slave device answers.

62 VisiLogic - Function Blocks



Preset Holding Registers (16) Preset Holding Registers (16)

Preset Holding Regqisters (16)

Use this command to preset the value of a group of registers in a slave PLC. The
values are set in a vector of registers contained in the master PLC. MODBUS IP
Operations are located on the FBs menu.

—EN_ENG JIDBUS [P Preset holding registers (16)
Co : MODEUSIP | - - Co :
PHE HE . Select Name:
Slave D4 | | Ml 3 .
MODBUS_1 [~ Gtatus Messages | | [MODBUS_T |
Sleve Stat 0f L i Dt 4 DEC SlavelD 4
S R bl 0 DEC  Slawve Start Of Vechor
i - bl 1 DEC  Waster Start OF Veckor
. . - - . M 2 DEC  Preset Yector Length
| Master: Start O Acknowledgeme M 3 DEC  Status Messages
' Dw 2 DEC  Total Seszions
Ml 2 . 3 Acknowledgements
Preset: Vectar
Ok | Carcel Help
Parameter Type Function
Slave ID Constant The IP address of the device containing the registers to be preset (target).
or Mi
Slave: Start of Const, The start of the vector of registers to be preset (target).
Vector MI, ML, Note ¢ Check topic Slave Address Tables.
DW
Master: Start of Constant, This is the start of a vector of Mls that will contain the registers' values in the master
Vector Ml, SI, (data source).
ML, SL,
DW,
SDWor T
Preset: Vector Const, The length of the vector of registers in both master and slave.
Length MI, ML, Note - A MODBUS command cannot read more than 124 16-bit integers, 62 double
DW registers, or 64 float registers at one time. In addition, 0 is not a legal length.

« If, within the Slave: Start of Vector parameter, the selected register type is a
32-bit double register (slave addresses 5100 and greater)the preset vector length
must be doubled as well.

If, for example:

- Slave: Start of Vector parameter is set to 6300, and

- You wish to preset 4 registers, for a total of 16 bytes

- You must set the Preset Vector length to 8.

Note that this means that, in these cases, the Preset: Vector Length parameter will
always be an even number.

Status Messages Mi Shows a message number. To check status and diagnose errors, check the MODBUS
Status Operands.

Total Sessions DW This is the number of times the master PLC will attempt to access the slave device.
Note this is a simple incremental counter. Initialize it by storing 0 into the selected DW.

Acknowledgements DW This is the number of times the slave device answers.
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Preset Float Registers (16)

Use this command to preset the value of a group of floating point registers in a
slave PLC. The values are set in a vector of registers contained in the master
PLC. Values after the decimal point are rounded to the nearest whole value.
MODBUS IP Operations are located on the FBs menu.

M ENC B MODBUS IP Preset float registers (16)
MODELS IP .
Select Mame:
SiavelDs || TERHIE e
MODBUS_1 [ 5tatys Messages | | [MODEUS_1 =]
Mia7 [ Dwa Params [ Type [Add [ 3~ [ . [Fomat [Descrigion |
Slave: Start OFf Total Sesswons
R : o — D 5 DEC  SlavelD 5
SEE R gl 47 DEC  Slave: Start Of Yecho
I & i u Ml 48 DEC  Master: Stant Of Vector
oo 2l il D 43 DEC  Fresst Vector Length
o : o Co il 50 DEC  Statuz Meszages
o D“_‘E' - o D 20 DEC  Total Sessiors
resel: Vector o oW 21 DEC  Acknowledgements
| Ok | Cancel Help
Parameter Type Function
Slave ID Constant The IP address of the device containing the register to be preset (target).
or Ml
Slave: Start of Const, The address of the register to be preset (target).
Vector MI, ML, Note * Check topic Slave Address Tables.
DW
Master: Start of Ml, SI, This is the address of the register containing the value in the master PLC (source).
Vector ML, SL, This value will be written into the slave's register, the register that is to be preset.
DW,
SDWorT
Preset: Vector Const, The length of the vector of registers in both master and slave.
Length MI, ML, Note - A MODBUS command cannot read more than 124 16-bit integers, 62 double
DW registers, or 64 float registers at one time. In addition, 0 is not a legal length.

« If, within the Slave: Start of Vector parameter, the selected register type is a
32-bit double register (slave addresses 5100 and greater)the preset vector length
must be doubled as well.

If, for example:

- Slave: Start of Vector parameter is set to 6300, and

- You wish to preset 4 registers, for a total of 16 bytes

- You must set the Preset Vector length to 8.

Note that this means that, in these cases, the Preset: Vector Length parameter will
always be an even number.

Status Messages Mi Shows a message number. To check status and diagnose errors, check the MODBUS
Status Operands.

Total Sessions DW This is the number of times the master PLC will attempt to access the slave device.
Note that this is a simple incremental counter. Initialize it by storing O into the selected
DW.

Acknowledgements DwW This is the number of times the slave device answers.
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Read/Write Mixed Data via MODBUS

Read/Write Mixed Data via MODBUS

The Read/Write Mixed Data function enables you to combine Read & Write
operations in a single MODBUS command, transferring data between master and
slave controllers, without using standard MODBUS commands and addressing
conventions.

Read/Write Mixed Data is compatible with Unitronics' Vision

@ Please note that this is not a standard MODBUS function.
controllers only.

Note that this function is compatible with O/S 401 and higher, and is not
supported for V120-12-xxX.

Each function can contain both Read and Write Mix Requests. Each request may
be for a different data type. Your data request must include:

# Master and Slave operand addresses
# Length of vector
# Direction: Read or Write

After you add a request, the OK button is disabled. Click the Compile button to
see current buffer status; if the buffer contains less than the maximum number
of bytes, the OK is enabled.

# MODBUS IP Read/Write Mixed Data

MODBUS IP

R M
0:Slavel; || | | Ml 2
IP=195 168,210 JMODBUS L. ™ 5yans Messages

Select Mame:
[MODBUS IP_1

LI Slave access parameters
B

[l 4

[ Type [Add ] | | Fomet [Desciption
M Totsl Sessions || 04 ] DEC  O-Slave 0; IP=135168.2. 105:; Pot=2106
Ml 2 DEC  Statuz Meszages
0w m w4 DEC  Tokal Sessmons
 Acknowledgeme DwW 5 DEC Acknowledgements

Click in & field to select the:
-Start of the master's data vectaor
-Start of the slave's data vector
-Wector length

- Direction, Read fram Slave ar
Wirite to Slave Send Buffer Uizage: [— 1nx

Receive Bulfer Uzage: [ — B

Clicking Compile updates the
Buffer Usage report.

If the Request fits inthe buffer,
the OK button iz enabled.
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Read Write Limitations

Only the following data types may be used in Mixed Data requests: MI, ML, DW,
MB, I and O.

Registers: may only be read/written to the same data type.

Booleans: Inputs cannot be written to.

Booleans, Read Write Registers, Read Write

I - MB, O MI =) MI

(o] =) MB, O ML =) ML
MB =) MB, O DW =) DW

Send / Receive Buffers

The function uses two buffers, Send and Receive. Each buffer can contain a
maximum of 500 bytes.
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Read/Write from Data Tables

Use these commands to access the bytes in Vision data tables without
reference to table structure.

Please note that this is not a standard MODBUS function. Read/Write
from Data Tables is compatible with Unitronics' Vision PLC data
tables only.

To determine the byte number of a data table cell, hold the cursor over the data
table cell. A Tooltip opens, displaying the byte number.

Note » A MODBUS command cannot read/write more than 242 DT bytes
at one time.

In addition, 0 is not a legal length.

4 Data Tables

File Edit Conmection Table Row  Column

20 «4 23 29 BE B o 8 &

Tables

Column 0 Column 1 - 3 -
an
table cellis an 0 0
= . . P
5] integer, it spans byte

0 ]
D% ]
Ireoger (22)

I 0

20 and 21

o o o O

Read from Data Table

Below, a MODBUS master reads data tables in Slave ID 1. Bytes 24-43 are
read from Slave 1 into bytes 140-159 in the master's data tables.
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Determines the Slave from
wehich the data tables are
read.

Slave 1: Data
H Tables l

Determings the start byte of
the source vector to be read
inthe slave's data tables.

Contains the value of the
offset fram the source vectar
weithin the data tables .

\ s
\
-

EBwBS|1a|19|2n|21 [22]23]24]...

: Master: Data
Tables l

Determines, within the
master's data tables | the
start byte of the target vector
uzed to store the slave data.

Contains the value of the
offzet from the target vector
weithin the data takles .

L2

Determines the length of the
source vector--the number of
bytes to be read from the
slave's data tables .

[140],.. |158 [180 |15

éBy‘teslH? [118 [11a]120] .,

[
RELTINS . 1

""""""""" 20 data table bytes, from 24 to
43 are resd from Slave 1. The
master stores the data into
bytes 140-159.

Slave: DT Offset| |

Master: DT Start ||

FN _ EN}l—
MODELS

Slave D1 || READ DT L Mi0
MODEBUS_1 Error Status

DE20 D' D

Slave: DT Start | | Total Sessions

DH4 D 1

[ Acknowledgeme

Dﬂ12D

Dt 20

M aster DT
D# 20
aster: DT

The vectar ta be read is
20 bytes long.
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Read/Write from Data Tables

Parameter

Type

Function

Slave ID

Constant or
Ml

The ID of the slave device containing the coils to be read (data source).

Slave: DT Start of Const, MI, The start of the vector of bytes to be read (data source).

Vector ML, DW

Slave: DT Offset in Const, MI, Offset from the Slave: DT Start of Vector

Vector ML, DW

Master: DT Start of Const, MI, This is the start of a vector of bytes that will contain the data read from the slave.

Vector ML, DW

Master: DT Offset Const, MI, Offset from the Master: DT Start of Vector

in Vector ML, DW

Read: DT Vector Constant The vector length.

Length or MI Note + A MODBUS command cannot read/write more than 242 DT bytes at one
time.

In addition, 0 is not a legal length.

Status Messages Mi Shows a message number. To check status and diagnose errors, check the
MODBUS Status Messages.

Total Sessions DW This is the number of times the master PLC will attempt to access the slave device.
Note that this is a simple incremental counter. Initialize it by storing O into the
selected DW.

Acknowledgements DW This is the number of times the slave device answers.

Write to Data Table

Below, a MODBUS master writes to data tables in Slave ID 1. Bytes 140-159
are written from the master into bytes 24-43 in the slave's data tables.
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Read/Write from Data Tables

Determines the Slave from
; I e,
::I:;h the data tables are K WMODELS
Slave ID 1 READ DT M 0
... | Determines the start byte of TIMODBUS_ T T EporStatus
1 | the source vector to be read
inthe slave's data tables. A
Dﬁ 2D L D 0
Cortains the value of the Slave: DT Start | Tatal Sezsions
offset fram the source vectar o
weithin the data tables . Dt 4 i D T
Determings, within the Slave: DT Dfset| | Acknowledgeme
master's data tables | the .
start byte of the target vector Dﬂ 120
uzed to store the slave data. Master DT Start |
Contains the value of the
offzet from the target vector Ot 700
weithin the data takles . Master OT 1
Determines the length of the
source vector--the number of T
bytes to he read from the D# 2!:' —
slave's data tables . atter DT

§By1|35|11? [118 [11a]120] .,

| [140],.. |158 [180 |15
§ F Y
" : The vectar to be read is
\\\\\\\\\\\\\ " 20 bytes long.
""""""""" 20 data table bytes, from 24 to
43 are resd from Slave 1. The
master stores the data into
bytes 140-159.
Parameter Type Function
Slave ID Constant or The ID of the slave device to which the data will be written (data target).
MI

Slave: DT Start of Const, MI, The start of the vector of bytes to be written into (data target).

Vector ML, DW

Slave: DT Offset in Const, MI, Offset from the Slave: DT Start of Vector

Vector ML, DW

Master: DT Start of Const, MI, This is the start of a vector of bytes, in the master, that will contain the data to be

Vector ML, DW written to the slave (data source)

Master: DT Offset Const, MI, Offset from the Master: DT Start of Vector

in Vector ML, DW

Read: DT Vector Constant The vector length.

Length or MI Note « A MODBUS command cannot read/write more than 242 DT bytes at one
time.

In addition, 0 is not a legal length.

Status Messages Mi Shows a message number. To check status and diagnose errors, check the
MODBUS Status Messages.

Total Sessions DW This is the number of times the master PLC will attempt to access the slave device.
Note that this is a simple incremental counter. Initialize it by storing 0 into the
selected DW.

Acknowledgements DW This is the number of times the slave device answers.
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Configuring a MODBUS slave device

Confiquring a MODBUS slave device

The Ladder section below shows what elements are necessary to enable a
master device to read from a slave. Note that the MODBUS Scan operation
should not be performed during the initial program scan.

Note that you must use a condition (RLO) to activate the MODBUS Configuration.

The slave PLC Ladder application must include the elements shown below.

Step 1: Initializing the Ethernet card and configuring MODBUS

Note that all slave devices must be assigned ID number 255.

EN BN

LT | T

SH2
owerup bit Pstmg
Sub et Mask ﬁu -156 2557550 _|
Gateway ﬁu S192.168.192.254

0K | Cowel | Hep |

Step 2: Scan

Lecal P [p# 182768192111 2 |

CARD IMIT
ocket 0
<o Metwork D7
...... Wi 0
EENTE
Fietries

i MODBUS IP Configuration
Mame:
II'-'IDDBLIE IP_1

MODELUS P
COMFIG
i L MED
MODBUS | Foction

1]
255

3

FParames: | Type | Add | g | Formes

Dezcnption
DEC  Socket0
DEC  Metwork |0 255
DEC

DEC  Refnies

Funchion in Frogress

7 Cearlivk| [ 0k

Cancel I Help

To enable the master PLC to access the slave, include a MODBUS Scan FB in the

slave's application.

EN _ ENO—
MODEUSIP| -

SCAMN_EX
MODEUSI...
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Slave Addressing
Monochrome / Color PLCs

The memory structure of monochrome screen PLCs is different from that of color
screen PLCs. This is why each series has its own slave addressing scheme.

Note
values.

The slave addresses given for the monochrome series are decimal

The slave addresses given for the color series are hexadecimal

values.

Monochrome:
E140

Start of vector:
MLAO

~ L

Color:
F028

= |2

Eancel|

| !?nzs |

Help

HE:

-

Help |

= |

Eann:el

Slave Addresses

Standard Vision Division

Coils MODBUS Command Number

Pointer Value Operand type Read Write

From:

0000 MB 0-2999 #01 Read Coils #15 Force Coils
3000 SB #15 Force Coils
4000 | (read-only) Read-only
5000 o #15 Force Coils
6000 T (read-only) Read-only
7000 C (read-only) Read-only
8000 MB 3000-4095
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Note Note that in order to access MBs 3000-4095, you address as
follows: to access MB 3012, request slave address 8012.

Registers MODBUS Command Number
Pointer Value Operand Register Read Write
From: type size
0000 Mi 16 bit # 03 Read Holding # 16 Preset Holding Registers
Registers
4000 SI 16 bit
5100 ML 32 bit
6100 SL 32 bit
6300 MDW 32 bit
6700 SDw 32 bit
6900 Timer preset 32 bit
7300 Timer 32 bit
current
7700 MF 32 bit
7800 Counter 16 bit
Preset
7900 Counter 16 bit
Current

Enhanced Vision Series

Coils MODBUS Command Number

Pointer Value Operand type Read Write

From (hex):

0000h MB 0 #01 Read Coils #15 Force Coils
3000h XB #15 Force Coils
4000h o #15 Force Coils
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5000h SB Read-only
6000h | (read-only) #15 Force Coils
7000h T (read-only) Read-only
8000h C (read-only) Read-only
Registers MODBUS Command Number

Pointer Value Operand type Register size Read Write

From (hex):

0000h Mi 16 bit # 03 Read Holding # 16 Preset Holding
Registers Registers

3000h Xl

9000h Si 16 bit

5000h XL

6000h XDW

7000h ML 32 bit

A000h SL 32 bit

8000h MDW 32 bit

BOOOh SDW 32 bit

C000h Timer preset 32 bit

D000h Timer current 32 bit

4000h MF 32 bit

EO0Oh Counter Preset 16 bit

FOO0Oh Counter Current 16 bit
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Examples
The examples below show that:

# MODBUS addressing systems start at 1.
# Vision addressing starts at 0.
Bit Operands

Read a 10-bit vector of inputs in a slave Vision controller, starting at Input 20,
via Read Coils (MODBUS COMMAND #1)

# Vision PLC as the MODBUS master to Monochrome PLC

In VisiLogic's Read Coils FB, set the Slave: Start of Vector parameter to 4020
(DEC), and the Read: Vector Length parameter to 10. Within the slave Vision
controller, VisiLogic will read I 20 - I 29.

@ Vision PLC as the MODBUS master to Color PLC

In VisiLogic's Read Coils FB, set the Slave: Start of Vector parameter to 6014h
(HEX), and the Read: Vector Length parameter to 10. Within the slave Vision
controller, VisiLogic will read I 20 - I 29.

® SCADA as the MODBUS master to Monochrome PLC

In the SCADA application, set the Slave: Start of Vector parameter to
34021(30001 + 4000 + 20), and the Read: Vector Length to 10, enabling the
Master device to read I 20 - I 29 within the slave Vision controller.

# SCADA as the MODBUS master to Color PLC

Convert the HEX address to DEC

In the SCADA application, set the Slave: Start of Vector parameter to
54597(24576 (6000h) + 20), and the Read: Vector Length to 10, enabling the
Master device to read I 20 - I 29 within the slave Vision controller.

Write a 3-bit vector of outputs in a slave Vision controller, starting at Output 8,
via Force Coils (MODBUS COMMAND #15)

# Vision PLC as the MODBUS master to Monochrome PLC

In VisiLogic's Force Coils FB, set the Slave: Start of Vector parameter to 5008,
and the Force: Vector Length parameter to 3. Within the slave Vision
controller, the master will force the status of O 8 - O 10.

# Vision PLC as the MODBUS master to Color PLC

In VisiLogic's Force Coils FB, set the Slave: Start of Vector parameter to 4008h
(HEX), and the Force: Vector Length parameter to 3. Within the slave Vision
controller, the master will force the status of O 8 - O 10.

# SCADA as the MODBUS master to Monochrome PLC

In the SCADA application, set the Slave: Start of Vector parameter to 35009
(30001 + 5000 + 8) and the Force: Vector Length parameter to 3, enabling
the Master device to write to O 8 - O 10 within the slave Vision controller.

¢ SCADA as the MODBUS master to Color PLC

Convert the HEX address to DEC.

In the SCADA application, set the Slave: Start of Vector parameter to 46393
(30001 + 16384(4000h) + 8) and the Force: Vector Length parameter to 3,
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enabling the Master device to write to O 8 - O 10 within the slave Vision
controller.

Registers

Read a 9-register long vector of 16-bit integers in a slave Vision controller,
starting at MI 32, via Read Holding Registers (MODBUS COMMAND #03)

# Vision PLC as the MODBUS master

In VisiLogic's Read Holding Registers FB, set the Slave: Start of Vector
parameter to 32, and the Read: Vector Length parameter to 9. Within the
slave Vision controller, VisiLogic will read MI 32 - MI 41.

# SCADA as the MODBUS master

In the SCADA application, set the Slave: Start of Vector parameter to 40033
(40001 + 0000 + 3), and the Read: Vector Length parameter to 9, enabling
the Master device to read MI 32 - MI 41 within the slave Vision controller.

Note « If, within the Slave: Start of Vector parameter, the selected register
type is a 32-bit double register (slave addresses 5100 and greater)
the preset vector length must be doubled as well.
If, for example in the VisiLogic Preset Holding Registers FB:

# Slave: Start of Vector parameter is set to 6300, and

# You wish to preset 4 registers, for a total of 16 bytes

# You must set the Preset Vector length to 8.
Note that this means that, in these cases, the Preset: Vector
Length parameter will always be an even number.

Read a 9-register long vector of 32 -bit integers in a slave Vision controller,
starting at SL 32, via Preset Holding Registers (MODBUS COMMAND #16)

® Vision PLC as the MODBUS master

In VisiLogic's Preset Holding Registers FB, set the Slave: Preset Vector
parameter to 6132, and the Read: Vector Length parameter to 18 ( 2x9, in
order to fit the 32-bit SL registers ). Within the slave Vision controller,
VisiLogic will read SL 32 - SL 41.

# SCADA as the MODBUS master

In the SCADA application, set the Slave: Start of Vector parameter to 406133,
and the Read: Vector Length parameter to 18, enabling the Master device to
read SL 32 - SL 41 within the slave Vision controller.

Write a 6-register long vector of 16-bit integers in a slave Vision controller,
starting at MI 32, via Preset Holding Registers (MODBUS COMMAND #16)

# Vision PLC as the MODBUS master

In VisiLogic's Preset Holding Registers FB, set the Slave: Start of Vector
parameter to 32, and the Preset: Vector Length parameter to 6. Within the
slave Vision controller, VisiLogic will write to MI 32 - MI 37.

# SCADA as the MODBUS master

In the SCADA application, set the Slave: Start of Vector parameter to 40033,
and the Read: Vector Length parameter to 6, enabling the Master device to
write to MI 32 - MI 37 within the slave Vision controller.
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MODBUS Status Operands

All of the Status operands linked to MODBUS FBs should be assigned Power-up
Values; bits should be reset, and registers initialized to 0.

MODBUS: Configuration FB Status Operand
All MODBUS operations run through a MODBUS configuration placed in the master device's program.

Function in Progress MB Turns ON when: Turns OFF when
Shows status of A master Vision initiatgs The MODBpS: Co_nfiguration is activated.

, MODBUS communication. An answer is received from a slave.
master's MODBUS Remains ON during the The TimeOut defined in the Configuration is
Configuration MODBUS session. exceeded.

Certain Status Messages are given

MODBUS Operation Status Operands
When you place MODBUS operations in your application (Force, Read, Preset, and Loopback commands), you
link the operands below. These show the status of MODBUS sessions.

Status Messages MI Automatically initialized to 0 when MODBUS operation is activated.

Shows status of master's Updated at the end of each attempt to communicate via MODBUS.

data requests and the Indicates status of MODBUS communications, according to the table below. Note that
replies the master the current value always shows the most recent status.

receives from the slaves

# Status Message
0 Status OK
1 Unknown Command Number

This is received from the slave device.

2 lllegal Data Address

Master: an invalid address is found by the master before a data request is sent to a slave. This may result, for
example, when an Ml is used to provide vector length.

Slave: The slave notifies the master that the data request command includes invalid addresses.

Slave--ScanEX: When ScanEX receives an input parameter in the 32-bit range (for example, 5100{ML}), it
automatically takes double-register values.

If, for example, ScanEX receives a Read Register(6) request for 5100, it returns the values in 5100 and 5101. If,
however, ScanEX receives Read Register(6) request for 5101, it returns Error #2-- since 5101 provides the 'high’
bytes of the 32-bit register, it is not a legal address.

3 Slave to Master: lllegal Data Type Quantity

Number of operands requested by user exceeds the maximum

Note « A MODBUS command cannot read more than 124 16-bit integers, 62 double registers, 62 float registers,
or 1900 bit operands at one time.

In addition, 0 is not a legal vector length.

4 Master--Time Out

This occurs if the master has been waiting for a slave response for an amount of time exceeding the Time-out set
in the Configuration.

If this error occurs, check Time Out, Baud Rate, and Distance

5 No Communication
The MODBUS session cannot be established.

Note - Messages 4 & 5. TimeOut and Number of Retries are defined in the Configuration. A Retry is an attempt to establish
a MODBUS session.

If, for example, TimeOut is defined as 2 seconds, and number of Retries as 3:

- the controller will try to establish the session once, and will continue to try for 2 seconds.

- If the first attempt fails, the Status Message value will be 4, Master TimeOut.

-The controller will try twice more, for a total of 3 retries over 6 seconds.

- If all attempts fail, the Status Message value will be 5.

-If any attempt succeeds, the Status Message will be 0.

*6 Master-slave data incorrectly synchronized
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*7 Master-slave data incorrectly synchronized

8 Master to application: lllegal Data Type Quantity

Number of operands requested by user exceeds the maximum permitted for that FB operation in the master.
Note « A MODBUS command cannot read more than 124 16-bit integers, 62 double registers, 62 float registers,
or 1900 bit operands at one time.

In addition, 0 is not a legal vector length.

9 Slave ID =0

An attempt does to communicate with Slave ID 0.
10 Incorrect CRC
*11 Master-slave data incorrectly synchronized

* Messages 6, 7, and 11mean that the master has found incompatible elements in the data sent between master and slave.

Total Sessions DW [This is the total number of times the master PLC attempts to access the slave device,
whether the attempt is successful or not, including Retries. Note that this is a simple
incremental counter.

This must be initialized by the user, by storing 0 into the selected DW.

Acknowledgements DW  [This is the number of times the slave device answers.
This must be initialized by the user, by storing 0 into the selected DW.

Time Out, Baud Rate, and Distance

The default Time Out set in the Configuration is one second. In certain cases,
the length of the network may cause this to be exceeded. You can calculate a
Time Out value by using the following formula, and use it in the Configuration.

(TX bytes + RX bytes + T) x 1000

Time Out =
baud rate / (data bits + stari bits + slop bits) * 10ms

Note To automatically reconnect a lost Ethernet connection, turn SB 168
Automatically reconnect (keep alive) ON at power-up.

. To enable PLC to disconnect when the Ethernet connection is
inactive for a period of time, assign timeout values in SIs 103 -106

o To enable a PLC attempt to reconnect when there is no
communication from the connected device for a period of time,
assign timeout values in SIs 107 -110
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SMS Messaqging Overview

To enable a controller to use SMS messaging, connect it to a modem that
supports connection to a cellular network with SMS messaging service.
SMS messaging operations are located on the FBs menu.

To send or receive SMS messages:

1. Initialize one of the controller's communications ports using a COM Init

FB.
Note ° Communications cannot flow through the port during initialization. To
avoid conflicts in your program, use the Modem Initialization Status
SBs.
. Before using a modem, prepare it as described in the help topic PLC-

side Modems.

Place an SMS Configuration FB into your application. Link it to the port initialized
via the COM Init FB. The SMS Configuration will use this port to receive and send
messages.

The SMS Configuration contains a list of SMS messages and phone numbers.

Note * COM Init and SMS Configuration must appear in the application and
be activated before any SMS operations are activated. If this is not
done, the application will not work.

To enable the controller to receive messages, place an SMS Scan FB in your
application and link it to a Configuration. When activated, this causes the
controller to scan the GSM modem's SIM card for incoming SMS messages

To enable the controller to send SMS messages, place an SMS Send FB in your
application and link it to a Configuration. You can then either send one of the
messages in that Configuration or create one for that specific Send FB.

In either case, the port defined in the Configuration will be used to send the
message.

FB Operations

SMS: Configuration

SMS: Scan

SMS: Send

SMS: Check GSM Signal Quality

How to Configure, Receive, and Send Messages

1. Initialize a COM Port. The initialization status of each port is indicated in
Modem Initialization Status SBs. These SBs can be used to activate an
SMS configuration.
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Powver-up program
SCAM.

2. Select SMS Configuration from the FBs menu and place the function i

your application.

COMINIT 2 b

5B 2
Set & (_an Imit Poweer-up bit Initislize: the controller's
candition . .. . . . . .| communication port by
Com Init should he [ BN ENC—. HBacing s Com Init FH.
. I 1t}
performed during the ,,>__| o Make sure to zelect the

Gzl modem option in the
Com lnit FB.

When the modem L=ze a Set hit
iz initialized, the to detect when
appropriate SH SE 82 ME 1R the S_MS _
turns QR Com 2 Modem |- Gt SME Eu:unlig< fCanlguratlcun
ze thiz to —  |nitialized L. ) | 1z activated.
activate the SMS =Y = o Remember to
Configurstion FB. A P i SMSEN L5} | Reset this hit.
The Configuration cortains & list of COMFIG ME [ | Turnz OM wvhenthe GEhd
SME messages, attached variahles, 3MS_T T Modem Busy Modem is busy .
and a list of phone numbers. ’
The pott you select inthe Configuration o hMezsages indicating SM=
muszt be the same port selected in the L kAl O statuzs are indicated by this
Cam Init FB. Status Meszage: - | WMl wvalue.

Note * The condition that activates the SMS Configuration must turn ON for

a single program scan (positive transition recommended).

Once an SMS Configuration is activated, it can process SMS
messages.

However, messages are sent or received only when the MB linked to
Modem Busy (GSM) is OFF.

This MB turns ON when the modem is processing a message, or is
communicating data to another application such as VisiLogic.

The appropriate Modem: Initialized SBs [80 (COM 1), SB 82 (COM
2), SB 84 (COM 3)] must turn ON before activating an SMS
Configuration using that COM port; the SBs should be used as an
activating condition.

The SMS configuration must be scanned during every program cycle--
after the Configuration is activated. One way to ensure this is by
placing the configuration in the first subroutine of the main module.

3. To receive messages, place a Scan FB in your application.

LUszethe SMS This Scan FB checks if any of
activating the s> messzages marked
condition to g ME 1 [R] 'Sean' in Configurstion SMS_1
run the Set SMS Config | have been received .
=M Scan FB. [ When this MB is QN
— F—EN EN find the: error by
S s oo | checking the Status
SCaM ME 2 Messages Ml af the
SME_T [ Soon 5tatu3< inked SMS
| Configuratian.
Turnzs OFF when the
error iz fixed.
Note * An SMS Scan generally uses a direct contact as an activating

condition. This enables the configuration to continually 'listen'
for incoming messages. When the controller registers that a
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Scan has been activated, the MB linked to Modem Busy (GSM)

turns ON, turning OFF only after the Scan is complete.

E&I You can also write incoming messages to an operand vector,

O including messages that are not in the Configuration.

1. Turn SB 199.

2. Enter the Start of Vector address (MI) in SI 199. You can
write to an XI vector by entering a negative value.

If SB 199 is ON, SB 198 will be SET when an SMS message is

received, and the message will be stored in operand vector.

The length of the message, in bytes, will be stored in SI 198.

4. To send messages, place a Send FB in your application.

5B 82 EN BN
b odem CMS S
Iritialized: COk COMFIG
A— SMS_1[2) kB 500

b odermn Busy

Before activating

SMS: Send, e
checkthatthe = Mizoo
Configuration iz / [ Status Messages -
free via the -
Modem Busy
(SN MB, SB 53 : SE 80 - MBT[R] Turng CM wehen the
Fi | Modem . SendSM3 | Sendis activated
. Initialized: COM . turns OFF after
=l

&&\ { = message is sent . R
Uze an MB to MEB1[R] T~ MESBOO EN  EN 1"" 'i ME 1 [R]

place a Request e Send SMS |- Modem Busy S5 \/ Send SMS
to Send SMS = : EELE] SEMD ME &

MEssagE L A .| SMaET I~ Send Status (R}

Send a single message from SMS 1, L_______Fr' Lo
an indirect message, or & message - [ Mo -
wou creste within the Send FB. S _t Send: Fail Bitmap - -
Provides a bittnap that indicates the index number of & phone number that cannot be reached.

For example, if bit #3 inthe register iz not 0, the 3rd numker inthe phone book could not be reached.
A value of -1 indicates that the Modem Busy (GSh) MB was O when the Send attempt was made.

When the positive transition contact used to activate the Send FB
rises, the MB linked to Modem Busy (GSM) turns ON.

The rest of the logic in the net is processed whether or not the Send
operation is completed.

. Operands linked to SMS FBs, such as Modem Busy (GSM), should be
assigned Power-up Values; bits should be reset, and registers
initialized to 0.

Note

. When an SMS message is sent, the Modem Busy (GSM) MB remains
ON until the message has cleared the SIM card.

. Be careful when using positive transition contacts to activate a Send
operation.

When a Send operation is in progress, the modem is busy. If another
Send operation is activated while the modem is busy, the second
Send operation will not be activated and the message will not be
sent--even after the modem is no longer busy.
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SMS: Configuration

An SMS Configuration contains a list of SMS messages with attached variables
and a phone book that is unique to that configuration. SMS Configuration is also
where you define Message Properties.

Click to open Click a message field ’ . The Cam port
the Phone Book once [0 enter lext, .ﬁ.ssugni 8 ung:ﬂ&s selected must be
for this SMS Click twice to create fame o ar initialized by & Com
) . Conflguration. =12
Configuration. a massage vanable, Port Init FB.
b
Click a line to
open the N 5M5 Configuration

message's
properties,
{Scan Receive| P | ACK

Check this o

automatically B v ME0 CL

delete messages

gant from

unknown phone v Erace unidentified messages from SIM

numbers.,

odem Busy [GSM] JMB 0 Modem Busy [65M)

]
ml Status Messages: M1 0 : Status Messages |
is ON when the /| Last Recerved Humber Destination: Ml 2 : Save the Numbes of Last SMS
madem s
busy.—(. Save the number from which the last SMS was sent

Note « Th.e. appropriate Modem: SB 50  ENEN
Initialized SB [80 (COM 1), SB b odem SHS
82 (COM 2), SB 84 (COM 3)] Iritialized: COM CONFIG e
must turn ON before the 1 E Check Tem...[7  Madem Busy
application can activate an - S
SMS Config FB using that COM S YK
port. R | Status Messages
A Modem Initialized SB should
be used as an activating
condition.

Creating SMS Messages & Variables

A single SMS message can contain both fixed text and up to 10 variables. A
message containing only English characters may contain up to 160 characters.
A message containing non-English characters may contain up to 70 characters.

Note ¢ When you create messages in a Configuration, VisiLogic does not
allow you to begin a message with a fixed text character that is not a
numeral (0-9) or a number sign (#). These limitations do not apply to
messages that you compose in an SMS Send FB, or to Indirect
Messages. These may begin with variables or with any alphanumeric
character.

. Although the PLC can send Binary Text, Numeric, and List of Texts
variables, it can only receive Numeric variables..
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Click & mezssage field
once toplace the cursar,
then bedin typing text .

Click twice tocreste a
meszage variahle; the
SIS Yariahle box opens.

B SMS Configuration

ame SWM5_2 | Com Pork: COM2 -

Binary Variable

This type of variable displays different text in the SMS variable field according
to the status of a bit operand.

This text i=
zent when the
linked operand
iz QOFF (0.

Thiz text iz sent
when the linked
operand iz ON

(1).

When this MB
iz ON, Yes is
dizplayed in
the variable
field onthe cell
phane display .

Number Variable

A Number Variable enables you to:
# Show any numeric value within a message.

@ Control the format in which that value is shown, including the placement
of a decimal point and leading zeros.

# Use Linearization to show a converted value, such as an analog
temperature converted to degrees Celsius.
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Prevents the entry
of an ilegal ' value.

8 SMS Yars
% Binamy Text

v Entry Limits

Set the range for a
legal' value.

1] MNumeric
..... i

%. Min B3 L
B —

Allovys wou to convert
values, for example
from analog to digital .

T T
17#%1;’

Thiz is the range far the
W' axis value .

Dligplay

/his iz the

MaT L

Uzethese to

determine:

= the number of
digitz to be
dizplayed .

] decimal point
position .

~Format

Bl = -

93399
v Leading zeros

Min [100

Mo | Mafiizz ]

L

‘_¢l

the range
far the "x'
axis value .

Op Yalue =

Link. : |MI 10: Requested Temperature

The numetic value
will be showen in the
variable field .

F e guwe s

List of Texts: by Pointer

b T e mpoe o 1 a

—

(] I Eancell

This type of variable contains numbered lines of text. You link the Variable to
an operand. The value within that operand 'points' to the number of a line
within the list. When the operand value is equal to a particular line number,
the text of that line is shown in the Display.

Thetext on a
line iz linked to
a number . 1

i SMS Yars

94 Binary Te:-:tl Numeric 2 List Of Tests |

|_.__' Prezzure High

= _E

When the value in
Ml is 2,
‘Prezsure High'
will be =hosyn in
the variable field.

Link : |MI 4 Prezsure Gauge

=
(] I Ear‘n::ell

Message Properties

This defines how the PLC deals with a specific SMS message that is received
by the system. Note that a SMS Scan FB must be placed in the Ladder to
enable the PLC to check a specific SMS Configuration for received messages.
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Selecting Scan cause s the
PLC to check if this SpEDifiD Message Prupertiesn_ EI
message has been received,

wihen the ertire SMS ¥ Scan Message
Configuration is scanned for

A4

' Receive Bit
received messages .
When this message i B 20: Halding Temperature J
received by the PLC, this MB

turns OM, v auto Acknowledge

%‘7 L it Tu:u/.-'i‘-.uthcurized Phone Mumbers

Avtodcknowledge [ACH
allowws a cell phone user ta
check if the PLC received

e |ndex |F'h|:|ne Mumber

(1]

N

thiz message . £ Last Receiwed Phone Murmber
Pl +3145348237

Selecting Limit to Authorized |0 3 0453483297
Phone Mumbers enables you 1 O 055320793
to define legal arigins for an 1 0
SM= message; the numbers
fraom which the message may 5 O
he received . B [

7 Ol

] ]

] I Cancel
Phone Book

Click on a line to either:
® Directly enter a phone number in the phone book, or

# Use a vector of registers to indirectly dial a number. HMI Keypad Entry
Variables can then be linked to this vector, enabling a user to dial a number
from the controller keypad via HMI Entry Variables.

#; Phone Book | x|
[zjPhone Book x| i itz
5 Phone Book [ rimel '
* Phone Number
Phone Numbes/Indiect Yeclor I
45356840 1 +57255437408 : :
— - - | 2 N45I5ES40 1% Indirect Vector[Each register byte contains one charecter]
-0 Indirect Yector[E ach register byte contains one chatacter) E Link: M 7 - Technician : Length 11 Sttt of ¥
Start of Vecho: -
o g 17 - Techrician _|‘
I = : -
Mumber of Characters [Determines vector length)
Number of Characters [Detemines vector length——— 7
’V| ﬂ a 11 b
Ok I Cancel Cancel

Indirect Vector

Each register byte contains 1 character. Note that the byte actually contains
the ASCII value of the desired numeral. For example, the ASCII value of 1 is

049.

M 7 8 a9 10 11 12 ML 7 8 g
Bytes [043 055043 056]057 053]049 [055 055|055 055 | Bytes [043]0s5[04a [osefos7 [os3]nea[oss foss [oss[oss| ]
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International Cell Phone Number Format

To work with international phone numbers, use the full GSM format, including
the '+' in front of the country code.

x|
Phone Mumbe/indirect Wectar
+04971 1902353 2|
2| n54535347 a
: g
5 2
B 44
7 e
E ’
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Message Index Numbers

The messages in the Configuration are humbered consecutively.
Inserting and deleting messages causes the index numbers to
increment and decrement.

If your application contains Send functions that send messages from
the Configuration, you must edit the message index number
accordingly.

Example

In the following figure, the Send function is set to send the message
with Index # 2.

s SMS Send
[@ Phonelndexes & MName: SMS_1 » Com
Composs Hmuel Sedect From Configusation ] Indirect Message |

© SMS Configuration
@ ProreBock ¥ B &

In the next figure, the user inserted a line, causing the index number
to increment. However, the user did not edit the Send function, and
message Index # is now blank.

i SMS Send
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SMS: Scan

To enable the controller to receive messages, place an SMS Scan FB in your
application and link it to a Configuration. When activated, this causes the
controller to scan the GSM modem's SIM card for incoming SMS messages.

Before you can receive an SMS, you must initialize a COM port to use a GSM
modem, create an SMS Configuration, and set conditions as explained in Using
SMS Messaging.

Note ¢ Communications cannot flow through the port during initialization. To
avoid conflicts in your program, use the Modem Initialization Status
SBs.

. Although the PLC can send Binary Text, Numeric, and List of Texts
variables, it can only receive Numeric variables.

. Use an MB activated by the SMS Configuration FB to activate the
Scan, as shown in Using SMS Messaging

ze the SMS Thiz Scan FB checks if any of
activating the SM= messages marked
condition to ME 1 [R] | "scan'in Configuration SME_1
run the Set SMS Config | hawve been received. S ——
oS S FE -| ¥hen thiz MB iz OM,
=an e L | —— FN  EN find the errar by
e CHS .. . . . . .| checking the Status
Messages Ml of the
SCAN T B 2 inked SMS
SM3_T ScanStatus | | Configuration.
Turns OFF when the
errar is fixed.
1N ENCY
SHS N
Sk ] T SMS Scan
Check Tem...[" 5 can Status
Select Mame;
: When the Scan Status ||:he|:k Tempe[ature -
ME turnz Ok, check o
| the Status Messanes
| Mlinthe linked SMS @ &g
Configuration . ME 4 S can Shatus

Ok | Cancel | Help |

When the PLC receives a message, the Message Properties defined in the SMS
configuration for that message define how it will be processed.
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Selecting Scan causes the

PLC to check if thiz specific Message Properties... 5'
message has been received,

when the ertire SMS ¥ Sean Message
Configuration is scanned for

k 4

. Receive Bit
received messages .
YWhen this message is B 20 Holding Temperature J
received by the PLC, this MB
turnz QM. IV Auto Acknowledge
Autoscknowledoe (ACH ) %‘7 Lirnt Tu:u/.ﬁ.uthu:urized Phone Murmbers

allovws & cell phone user to

check if the PLC received Indes | Phone Number

1y

1]

N N N
—

this message. Lazt Receiwed Phone Mumber
| +3146348237

Zelecting Limit to Authaorized " 0453483237

Phorme Mumbets enables yau IERA9E8793

to define legal origins far an
SME message; the numbers
fram which the meszage may
he received.

000000 EE

k. Cancel
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SMS: Send

To send an SMS, place an SMS Send operation in your Ladder application.
Before you can send an SMS, you must initialize a COM port to use a GSM
modem, create an SMS Configuration, and set conditions as explained in Using
SMS Messaging.

Note * Communications cannot flow through the port during initialization. To
avoid conflicts in your program, use the Modem Initialization Status
SBs.

. Before using a modem, prepare it as described in the help topic PLC-
side Modems.

. If the SMS Configuration is busy, messages cannot be received. Avoid
conflicts by using a negative contact, linked to the Configuration's
Modem is Busy MB, as an activating condition for SMS: Send.

SBE2 —eN ENC—
Poweer-up bil COMINIT 2} -
M20
i |
5B 82
Modem SMS .
Initislized: COM CONFIG Before activating
B eus 1 H ME O || SMS: Send, check
Lz& an MB to e - P oderm Busy that the Configur ation
place & iz free via Modem Bus
Request ta | e Hh!IU 4
Send SMS o5 : - Y ahus Messages | -
message MB10 | MB1[R]
reciewe .| Feguestbo
send
=k {S}
|
ME 1[F] ME O . ME 1 [R) ME 10
Request to koderm Busy SMS Request to reciewe
send [G5M) SEMD send
] [ 1 1 MB 3 i b1 I L
— 14| SM31 [T Send Status iE) (R}
Shs: Zend zends a single message
from SMS_1, an indirect message, or _Send'rl:IIEB't
a message from within the Send FB A mep
Note * You can send only one SMS message at a time, but you may send it
to multiple phone numbers.
. The Send Status MB turns on if there are more than one Send

operations, and the PLC has not finished processing the first Send
before the second Send is activated. In this case, Modem Busy MB of
the SMS: Configuration bit will be ON, causing the Send Fail Bitmap
to contain a value of -1.
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SMS: Send

Open the Phone Book of the
linked Configuration; select
where to send the mezzage.

B2 SMS Send

Select an SMS Configuration.
These messages wil be sert via the Com
pott =elected inthe =M= Configuration.

Select atab to

determine wwhat E:E:n' Fhione Indexes =] | MName: 5k5_1 = | Com Port:  COM1
message will be  —_) : : :
zent when the _~| Compasze Meszage | Select From Configuration l Indirect Mezzage
Send FB is called CRAC b mes mmme | fe
in YO progr am . # : -_IH-_I r-1|:1-'.--'.--:IEI|:!-'.- Ll.r
Rl vt e m .":".Ctl‘-v'EINI:I
OB wehien
o : < >
transmizsion fails
dusto an 7 Transrniszion Ermor |MB 3 5end Status
unreachakble
Ermar Status |h-1| 3: Send: Fail Bitmap OF. | Cancel | Help |
hi ber.
phone number —_— J
Provides a bitmap that indicates the index number of a phone number that cannot be reached.
If, far example, bit #3 in the register iz not O, the 3rd number in the phone book could not be reached.
Hote that a value of -1 indicates that the Modem Busy (G=M) MB was an when the Send attempt was made.
Compose Opens a blank message field.
Message Create a message by typing characters and attaching variables.
Click & meszage field once toenter text.
Click twice to create a message variable.
SMS Mezzages List
LALRE
Select from Opens the list of messages contained in the linked Configuration.
Configuration To select a message to send, click it; the message will be highlighted.
He | | o woo r | od ol
T 2
Indirect Enables a vector of register values to be sent as ASCII characters.
Message Note * Each register byte contains one character.
Thiz wector
iz 16 bytes )
long, starts  Compose Message I Selec: From List  Indirect Meazsage |
at ML 10 . . :
and ends at tart of Vector [Each register byte condaing ane character|— Number of Characters [Detesnines vec
ML 13. |HL'I|]-|Juar1ity _] m
Thiz wectar . . .
is 16 bytes Stat of Vector [Each reqister byte containg one charactert Mumber of Character: [Detenines vec
long, start = bl 10{0] - Arvowirt 16
at MI 10 | —I I
and ends at
MI 17.

Note * When you create messages in a Configuration, VisiLogic does not
allow you to begin a message with a fixed text character that is not a
numeral (0-9) or a number sign (#). These limitations do not apply to
messages that you compose in an SMS Send FB, or to Indirect
Messages. These may begin with variables or with any alphanumeric

character.

. A message containing only English characters may contain up to 160

characters.

A message containing non-English characters may contain up to 70
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SMS: Send

characters.

Phone Indexes is based on the Phone Book in the linked SMS
configuration. Index numbers are 0 to 8, note that 0 is the index of
the last number called.

SB 184 SMS: Transmission Succeeded and 185 SMS: Transmission
Failed are both reset when any message is sent to any phone
number. After the message has been processed, the Relevant SB will
turn ON.

You can send messages in ASCII text format by turning ON SB 279:
ASCII Text message format,

If forced display messages are supported by the cell phone receiving
the SMS, you can send a forced display message by turning ON SB
280: Force Message Display on Cell Phone.
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SMS Variables

Variables can be included in Configuration or Send FB messages. A single SMS
message can contain both fixed text and up to 10 variables. Note that SMS
variables are not related to HMI variables.

Although the PLC can send Binary Text, Numeric, and List of Texts variables, it
can only receive Numeric variables.

Click & message field
once toplace the cursar
then begin typing text.

Click twice to creste a
meszage variakble; the
SMS Yariahle box opens.

B SMs Configuration

Binary Variable

This type of variable displays different text in the SMS variable field according
to the status of a bit operand. The value currently visible is the last value sent.

This text iz i SMS Variables
zent when the

limked operand
i= OFF (07,

This text iz zent
when the linked
operand iz ON

(1.

When thiz MB
iz OM, Yes is
dizplayed in
the variahle
field on the cell
phone display .

Numeric Variable

A Number Variable enables you to:
® Show any numeric value within a message.

# Control the format in which that value is shown, including the placement
of a decimal point and leading zeros.

® Use Linearization to show a converted value, such as an analog
temperature converted to degrees Celsius.
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Allasees you to convett :
% SMS Yars values, for example i x|

. % Bimary Tewt Gh] Mumeric lenlngloatiopiolish Thiz iz the range for the

.................................. L‘%,-/" T n ais valle
v Enty Limits—— I+ Linearization

Set the range far a % Min |39 J Dizplay /his iz the

Prevents the entry
of an ilegal ' value.

legal' value. the range
“Ha |42 J e II:I J far the "x'
. axis value .
Lz these to ~Format Min I-I o J ‘_~|- l
determine: 7 = = —
= the number of ﬂ?" I_él : I_él Op Yalue
digitz to be ﬂ 333,99 kin ||:| J b 1023 J
dizplayed . .
«  decimal point v Leading zeros
position .

Link. : |MI 10: Requested Temperature _I

The numetic value

(] I Eancell

b Tempoe 1 at ur e 399459 33

will be showen in the
variable field .

F e guwe s

List of Texts: by Pointer

This type of variable contains numbered lines of text. You link the Variable to
an operand. The value within that operand 'points' to the number of a line
within the list. When the operand value is equal to a particular line number,
the text of that line is shown in the Display.

i SMS Yars x|

24 Binary Te:-:tl Numeric 27 List Of Tests |

Thetext on a
line iz linked to
a number . 1

|_.__' Prezsure High

| 3

Link : |h-1| 4 Pressure Gauge _I

When the walue in

Mg iz 2 \i (] I Cancel |
Preszure High'
will be shoven in

the variakble field.
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SMS: Check GSM Signal Quality

The signal quality may be checked at any point after SMS Configuration.
bath = Float = Llogc =+ Clock = Store ~ “ector = Cal - DataTables «| FB': -

.......................... ¥ checkFor Updates
s ’
....... L .ELinearizatiun r
... ... ]7ocheck osm L . ’
Signal Quality »
SEar .. ... .. .. . . . |p=cethe function L % Ethemet
Modem |- . . . . . . . | inyour Ladder. .. . . . |EF Everks b
Initialized: COM . . . . . . L ! L M P »
{ F'| EM EN BN  ENC N »
Cee SMS o SMS WL mopsus
CONFIG FET Cso . e _'a_ MODELUS IP 4
SMS_1 T FRn Frogress S5 _1 - onfiguration
o L sgan &= Protocal »
a k1 0
T Eror Status (- - - - Check Signal Quality
L H ek

The signal quality value is placed in SI 185 GSM Signal Quality.

A value of -1(FFFF)signifies a modem error. This may be due to a weak signal;
try repositioning the antenna. If this has no effect, check the modem.
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Send SMS messages from a GSM cell phone

To send SMS messages from your cell phone to your PLC, you must:

# Create and download a project to your PLC that includes an SMS
Configuration, set Message Properties, and define conditions as described
in the topic Using SMS Messaging.

# Write an SMS message in your cell phone.
# Send the message to the PLC's GSM modem

You can only send messages that are already part of an SMS

Configuration in the PLC.

. If the Limit to Authorized Phone Numbers option is selected in the
SMS configuration, the cell phone humber must be in the list.

Writing SMS messages in your cell phone
You write an SMS message using your cell phone keypad. Make sure that:

@ The fixed text in your cell phone is identical to the message in the PLC's
SMS Configuration in every detail: spaces, characters--and note that
characters are case-sensitive.

# You bracket variable values with nhumber signs (#) as shown below. These
signs '#' do not count as spaces.

@ The variable field in the SMS message is big enough to hold the value.

The figure below shows the same SMS message: as it appears on a cell phone
display, and as it appears in the PLC's SMS Configuration.

3 SMS Configuration _ x|
PLC SMAS i
Message [ | & B | e = | £F | Mame: SM5_1 Com Port:  COMZ -
B |Scan| Receive| P |ACK
Bl v wE20 BY W H o ! di n g Tempoer at ur e
Flace # signs on
each zide of the
Fixed text variahle value.
Cell Phone -
Display [Holding Temp eraturel#1104

Wariable
value

When you send this message from your cell phone, the value 110 will be written
into the variable in the PLC.
Sending the message to the PLC

1. Enter the number of the PLC's GSM modem exactly as you would enter
any GSM cell phone number, then send the message.
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Checking that the PLC has received the SMS message

You can check if the PLC received your message by using the Acknowledge
feature:

1. Select 'Acknowledge’ in Message Properties, the ACK box is checked as
shown below.

Check Autodcknowledge in
the Message Properties.

‘When the PLC acknowledges this message, the current
value of the variahble will appear on the cell phone display .

3B SMS Coni

;«: 3,_: §+ o | Mame: SMS_1

2. Use your cell phone to send the message "Holding
Temperature: #110#" to the PLC.

Cell Phone
Display.._

Holding Temperature: #110%

3. The PLC receives this SMS message; AutoAcknowledge causes the PLC to
immediately return the message to your cell phone, together with the
current variable value.

4. You can now view this SMS message on your cell phone display, together
with changes in the variable value.

Cell Phone
Display._

Holding Temperature: 110

Note that although the PLC can send SMS messages that include Numeric,
Binary, and List variables, the PLC can only receive Numeric variables.
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SMS Operands

Operands linked to SMS FBs should be assigned Power-up Values; bits should be
reset, and registers initialized to 0.

SMS: Configuration FB

Modem Busy (GSM) MB (Turns ON when: Turns OFF when
Eesif when SMS: § . SMS: Send FB is activated. . Send process is
onfiguration is activated. ° Check GSM signal FB is active complete.
g A Scan FB is processing incoming messages. * When messages

received from a Scan FB
i An SMS is being Auto-acknowledged. have been processed.
g The PLC is communicating data with another

application, such as VisiLogic.

Status Messages MI | Updated at the end of all operations using the SMS: Configuration; Send, Scan,
Initialized to 0 when SMS: and Check GSM Signal FBs.
Configuration is activated. g Indicates error status for Send, Scan, and Check GSM Signal FBs.

g Current value always shows the most recent error status.

\Value Message

0 No error

1 Message received from a phone number that is not in the phone book, or the number is
not in the correct format

2 (Send only) Non-existent SMS message index number

3 SMS received from unauthorized phone number

4 (Scan only)The SMS message received does not exist in the SMS configuration

5 Modem TimeOut time exceeded: no reply

6 (Scan only) Received Variable Mismatch.

Variable:

- Does not exist in the SMS configuration, or

- Is not in the correct format, or

- Exceeds the range set for the variable

7 Modem Reply Error

8 Unknown Modem Reply

9 (Send only)Either the phone number or the SMS message is in the incorrect format and
may not be transmitted

SMS Scan FB

Scan Status MB urns ON when: Turns OFF when
Initialized to 0 the first time o An error occurs during the current Scan. The | A Scan operation is
the SMS Scan is called Error message is indicated in the Status Messages [successfully completed.

MI of the SMS: Configuration.

SMS: Send FB

Send Status MB [Turns ON when: Turns OFF when
* The Send operation has been completed, and one or more of [* All messages in
the SMS messages has not been successfully sent. the SMS: Send have

been sent to all of the

* This MB turns on if there are more than one Send operations,
phone numbers.

and the PLC has not finished processing the first Send before the
second Send is activated. In this case, Modem Busy (GSM) MB of
the SMS: Configuration will be ON, causing the Send Fail Bitmap
will contain a value of -1.

-The Error message is indicated in the Error Status MI of the SMS:
Configuration linked to the Scan FB

-The Send: Fail Bitmap indicates which phone numbers have not
received the SMS.
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Send: Fail Bitmap MI | Provides a bitmap that indicates the index number of a phone number that cannot be
reached.
If, for example, bit #3 in the register is not 0, the 3rd number in the phone book could not be
reached.

* The bits are initialized to 0 when the Send FB is activated. As calls are made, each
failure causes the relevant bit to turn ON.

* Note that:

- Phone Indexes is based on the Phone Book in the linked SMS configuration. Index
numbers are 0 to 8, note that 0 is the index of the last number called.

- a value of -1 indicates that the Modem Busy MB of the SMS: Configuration was ON
when the Send attempt was made.

SMS System Operands

The status of these SBs changes to reflect the status of each SMS message sent
by the system, including when messages are auto-acknowledged.

When the Send process begins, for each and every message, both SB 184 and
185 are OFF. After the message is sent, the relevant bit turns ON, indicating the
success or failure of that message.

Each port has a Succeed and Fail SB. When the Send process begins from a
particular COM port, for each and every message, both the Succeed and Fail SB
turn OFF.

If the message is sent successfully, the bit turns ON, indicating the success or
failure of that message.

If the message fails, when TimeOut is exceeded or because the modem reports
an error, the bit remains OFF.

Operands that are linked by the user to SMS FBs may be found in the topic SMS

Operands.
SB Description Turns ON when: Turns OFF when:
184 SMS: Transmission Succeeded, COM1 Transmission succeeds Transmission begins
(ACK)
185 SMS: Transmission Failed, COM1 (NACK) [Transmission fails
186 SMS: Transmission Succeeded, COM2 [Transmission succeeds
(ACK)
187 SMS: Transmission Failed, COM2 (NACK) [Transmission fails
188 SMS: Transmission Succeeded, COM3 [Transmission succeeds
(ACK)
189 SMS: Transmission Failed, COM3 (NACK) [Transmission fails

Use these together with SI 198 and 199 to write incoming SMS messages to a vector of operands.
This does not affect the function of the SMS message function blocks.

SB Description Turns ON when: Turns OFF when:
198 Record the Received SMS Message If SB 199 is set, , SB 198 is set User Program
Length when a message is received
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SMS Operands

199

Save SMS to Memory Vector

User Program

Use these together with SB 198 and 199 to write incoming SMS messages to a vector of operands.
This does not affect the function of the SMS message function blocks.

SI

Description

Value

198

Received SMS Message Length

Shows the length of the message in bytes
'The data remains until the vector is overwritten

199

SMS to Memory Vector - start of vector

'The SMS message data is written starting from this address. To write to

a vector of Xls, enter a negative value
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GPRS Overview

GPRS is a wireless data transmission service offered by some cellular providers.
When a Unitronics' PLC is connected to a GPRS modem, the PLC can establish a
data connection with a remote PC connected to the Internet and transmit IP
packets of data over the GPRS cellular network.

You can then use your PC to access the PLC via VisiLogic, Remote Access or
other communication .dll, as well as log PLC data via the DataXport utility. You
can also send e-mail via GPRS modem.

The figure below shows GPRS communication elements.

The PLC
calls the
P,

Notes The PLC must be connected to a GPRS modem. GPRS service must be supplied by
the user's cellular service provider.

. To enable any GPRS operations to run, the PLC application must include GPRS
Configuration and GPRS Run FBs.

. Y ou must prepare both the PLC and PC side modems by carrying out the Prepare
PLC-side Modem procedure detailed in the topic PLC-side modems, and the
Initialize PC Modem detailed in the topic PC-side modems.

. To send e-mail via GRPS modem,when you prepare the modem via Modem
Services, set it to a baud rate of 9600.

In additon, the COM Init function should be set to 9600.

. Note that regarding Enhanced Vision models, as of OS 3.1.19 GPRS is no longer
supported for Wavecom and Sony Ericsson modems.

To view the list of supported modems, open the COM Init function and select GSM
modem as shown in the section below, Using GPRS.

. Unitronics has tested the following GPRS modems with Unitronic's PLCs:

Wavec om Fastrack WM15467 (GPRS+TCP/IP 900/1800 MHz),
Firmware version: 640b09gg.Q2406B 1272884070403,
TCP/IP stack: eDsoft-W302_V02.00 104930

You can use Hyperterminal to:

Check the modem's firmware version, via command AT+CGMR.
Check the TCP/IP Stack, via command AT#VVersion.
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« gprz Hypperterminal
Fle Edt few Call Trarefer Hep
D & F =0 F

at
- o
at+comr

648b39gg.0 24068 1272884070483 16:03
114

atftyversion

HYERSION: "eDzoft-W302_Y02.80 1849308 Aug 04 2003 23:14:29"
(114

14

onnechsd 00:01: 53 fotodeteck 2600 B-i-1 K

Sony Ericsson GT47

Firmware version: R5B003 prgCXCC1122528

You can use Hyperterminal to:

Check the modem's firmware version, via command AT+GMR.

« gprs Hyperterminal
Be Gk Yew Cal Dancer bek

at+gmr

R5B003 prgCxC1122528
1] 4
Connechsd 00:01: 33 Musto deteck 00 -1 WM B
. The PLC must initiate the GPRS data link by calling the PC.

A sample application showing how to establish PC-PLC communications via GPRS is
available for currently supported modems. This application is intended to be used
as a template, for you to simply copy and adapt to your own requirements. Sample
applications are located under Help>Examples.

. Wavecom modems do not support the End Call function. In order to end a call, use
the Unregister from Network function, and then re-register if required.

The Sony Ericsson GT47 GPRS modem must be used in conjunction with an
appropriate cable and 5 pin connector.

. Not supported by the V120-12 series.
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Using GPRS
The PLC's Ladder application must contain the conditions and elements shown
below.
¥ Com Initialize
Corm Poit:
56 2 CIOk1 -|
Power-up bt | —I | —I
Baud Aate:
- ———EN__EnNG— 3600 > Flow Corirol
<« -« - . |COMINITT} - - [ Break
Cria = | FIS232 Time Dut i
- 2sec R estore Defaults
ﬂHudemSEItinm
2B 20
Modem Modem Type: |GSM v | [[SIEE TN -
Inibakzed: COM .
— Pl BN EN EN BN
Corifig Register
Port 1 Wi 0 ME 1
GPAS_T I status Messages GPRS_1 = Regiztered by
i ME 0 | Ml 1
Connection IF Address
SE 20
Miodem .
Inibalzed: COM . L
— | BN ENCO—
o GFRS .
RUMN
GPES_1
FB Name Purpose

COM Port Init FB

Configure this FB to initialize the PLC COM Port connected to the GPRS-modem. Within
the COM Init FB, select the GSM modem type, and then the actual GPRS modem type,
such as the Sony Ericsson GT47.

COM Port Init is usually a Power-up task.

Note * To learn how to prepare the modem for PLC use, check the topic PLC-side Modems.

GPRS Configuration

The Configuration is linked to the serial port initialized via the COM Port Init FB. Note * The
activating conditions should include the appropriate Modem Initialized SB for the COM Port.

GPRS Register must follow the GPRS Configuration. Connect provides the parameters that enable
. the PLC to connect to the Internet via the cellular network.

Register to Network

GPRS Run This element enables data communications via GPRS.

Note * The activating conditions should include the appropriate Modem Initialized SB for the
COM Port.

Downloading OS via GPRS

Enhanced Vision controllers using Boot 2.00 and higher support OS download
via GPRS modem.

Notes ¢ | The TC65 does not support OS download.

‘ The modem must be connected to COM2.

Once the download begins, the controller enters Boot mode. Any interruption
in communication may result in the controller being 'stuck' in boot mode,
without an installed OS. For this reason, it is it is recommended that
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someone be next to the PLC during the OS download in order to attend

to any potential problems.

FB Operations

GPRS Operations are located on the FBs menu.

Configuration

Register to Network

Run

Start/End Call

Listen/Stop Listening Remote Device
Unregister (Disconnect) from Network
Check Signal Quality

GPRS Operands & Status Messages
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GPRS Confiquration

The GPRS Configuration must be included in all GPRS Ladder applications.

The Configuration is linked to the serial port connected to the GPRS modem and
initialized via the COM Port Init FB.

Note ¢ The activating conditions should include the appropriate Modem
Initialized SB for the COM Port.

L R GRS Configuration
Modem
Initialized: COM . - . - . - . . . L o . A Hame:
{ Pl EN ENO——————
Potql | Confio MI 0
ort 7| GPRS_1 [ Status Meszages m = wma. | Descriplion
L. rll: n rlFr Pt 1
ME O DEC  Stahuz Meszages
Cannection Hg |;| Call Status
Ok | Cacd | Hep |
Parameter Type Function
Name The name of the Configuration.
Port Number Constant Click the drop-down arrows to view available ports; click the port you want to use.
Status Mi The value of the linked Ml indicates GPRS status messages.
Messages
Call Status MB This bit turns ON when the remote device has been accessed and the GPRS connection is
established.
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GPRS Regqister to Network

This FB provides the parameters that enable the PLC to connect to the Internet

via the GPRS cellular network.

8 GPRS Register to Network

SE 80
! 't-ahl:lﬂdc'l:rEDM Select Mame:
nitizhze L
i Pl N ENO |GPRS_T -
SR GPRS GPRS —
L - o IO oo [ Tyce [ Add [ 2 [ Formal [Decciplin
- GPRS_1 [~ | GPRS_1 [ fem MB 1 Registration status
Status Messages Registered m MI 1 DEC  IP Address
MB 0 L Wi
Call Status IPAddiess | APM Server
(D18 - upitronics . com J
Dial Mumbser
I
User Name
I
Fassword
I
ak Cancel |  Hep |

Parameter Type Function

Name Select the name of the GPRS Configuration that Connect will use to connect to the
GPRS network.

Registration MB Turns ON when the PLC is assigned an IP address and registered by the GPRS

Status network.

IP Address Mi When the PLC registers on the GPRS network, it is assigned a dynamic IP address.
This is the start of a vector that contains the IP address that is assigned to the modem
when the modem registers with the GPRS network. The vector is 4 Mls long. The low
byte of each MI provides the number for an octet within the IP address.

If, for example, the IP address is linked to Ml 0, and the low bytes of Ml 0 to MI 3
contain the values 192, 198, 192, 45, the IP address will be 192.198.192. 45.
APN Server Constant or The name of the APN (Access Point Name) Server given by your GPRS service
Mi provider.

Dial Number Constant or These parameters are required by some GPRS service providers and GPRS modem

(optional) Ml manufacturers.

User Name Constant or

(optional) Ml

Password Constant or

(optional) Ml
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GPRS Run

This element enables data communications via GPRS and must be included in all

GPRS applications. The activating conditions should include the appropriate
Modem Initialized SB for the COM Port.

CE 20
Muodem .
Initisized COM

EN

E

GPRS
RUM

GPRS_1
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Start Call, End Call

Start Call

This FB provides the Port and IP address of the remote device, enabling the PLC
to call the remote device and establish a data communications link.

& GPRS Call Remote Device

D 80
Remote TCRAP
. . N D# 80 DEC  Remobe TCPAP Port
D 105531072 D -1063531072 DEC 192 64.54.654
Ok | Caed | Hep |
Parameter Type Function
Name Select the name of the GPRS Configuration that Connect will use to connect to the

GPRS network.

Remote TCP/IP
Port

Constant or
Ml

The access port of the remote device.

IP Address

End Call

Constant or
Ml

The address of the remote device.

This FB ends the current data communications sessions with a remote device,
but does not terminate the connection to the GPRS network.

EN  ENO—

SBE 4
Fep: H1
— Pl

GFRS
End Call
GPRS_G

Note

Wavecom modems do not support the End Call function. In order to
end a call, use the Unregister from Network FB, and then re-register
to the network if required.
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Listen /Stop Listening to Remote Device

Listen

This FB provides the Port and IP address of the remote device, enabling the PLC
to call the remote device and establish a data communications link.

i GPRS Listen to Remote Device

EN __ENC
------ _ Seldect Mame:
D &0 GPRS_1 -
| TCPAF Port | _I
------------ [Porems [TypeJAd] 7 T =] Foma [Descipion
............. D“ W DEE TEPHP FID“
L ok | _ Concel | Hep |
Parameter Type Function
Name Select the name of the GPRS Configuration that Connect will use to connect to the
GPRS network.
Remote TCP/IP Constant or The port the PLC uses to listen to the remote device.
Port MI

Stop Listening

This FB ends the current data communications sessions with a remote device,
but does not terminate the connection to the GPRS network.

. MBI i GPRS Stop Listening to Remote Device
S Select Name:
——Fl [GPRS_1 ~|

GPRS 2 M

ok | Cancel Help
Parameter Type ‘ Function
Name Select the name of the GPRS Configuration that Connect will use to connect to the
GPRS network.
Note + Wavecom modems do not support the End Call function. In order to

end a call, use the Unregister from Network FB, and then re-register
to the network if required.
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Unregister from Network

Use this to disconnect the PLC from the GPRS network, including a delay of a
second or two to allow the socket time to close when de-registering.

5B 45 " DS
Fey: 5 . |OO00c0200) - -
. cloge socket . .
{ Bl { }
D5 —EN __ ENC—
[ 00 k02 0] GFRS .
close socket Unregister
i GFRS_1

112 VisiLogic - Function Blocks



Check Signal Quality Check Signal Quality

Check Signal Quality

The signal quality value is placed in SI 185 GSM Signal Quality.

A value of -1(FFFF)signifies a modem error. This may be due to a weak signal;
try repositioning the antenna. If this has no effect, check the modem.

ab &l

Modem
Inibakzed COM . .
i EM  EMCH
GPRS
csa
GPRS_1
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GPRS Operands & Status Messages

Operands linked to GPRS FBs should be assigned Power-up Values; bits should
be reset, and registers initialized to 0.

GPRS: Configuration FB

Call Status GPRS MB Turns ON when: Turns OFF when
Call successfully made Call is terminated

Status Messages MI Value Message

Initialized to 0 when 0 No message o

GPRS: Configuration is 1 GPRS network registration is in progress

activated. 2 Registration Complete: the modem successfully

registered with and received an IP address from the
GPRS network

3 Connected to GPRS network

4 Listen Mode: Initialization Begins

5 Listen Mode: Initialized

6 Listen Mode: Initialization Re-started

10 Start Call: Begins

11 Start Call: Complete

15 End call: Begins

16 End call: Complete

20 Unregistration Begins (Not during Call)

21 Unregistration Begins (During Call)

22 Unregistration Complete: the modem has
successfully disconnected from the GPRS network
23 Listen Mode: Close process begins

24 Listen Mode: Closed

30 Check Signal Quality: Start

31 Check Signal Quality: End

40 Command not supported (When End Call is activated
in an application using a Wavecom modem)

50 Modem reply error

51 Modem Timeout error

52 Network Registration: failled

GPRS: Register to Network

Registration Status MB Turns ON when: Turns
The modem successfully registers with and received an IP OFF

address from the GPRS network
when

The

modem
disconnects
from the
network

IP Address MI This is the start of a vector that contains the IP address that is assigned to
the modem when the modem registers with the GPRS network. The vector
is 4 Mls long. The low byte of each MI provides the number for an octet
within the IP address.

If, for example, the IP address is linked to Ml 0, and the low bytes of Ml 0 to
MI 3 contain the values 192, 198, 192, 45, the IP address will be
192.198.192. 45.
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GPRS System Operands

SI

Description

Value

185

GSM Signal Quality

The value is written during COM Init of the GSM modem. The value
is updated whenever the user uses the GSM Signal Quality FB.
A value of -1 (FFFF)signifies a modem error. This may be due to a
weak signal; try repositioning the antenna. If this has no effect,
check the modem.

SBs 120-125 register the signals that each port receives from the DTR and DSR pins of a serial communication cable.

The DTR SBs 120, 122, and 124 are also used by the OS to control the DTR signal during RS485 serial communications, and

during GPRS communications using the Sony Ericsson GPRS modem.

SB# Description Turns ON when: Turns OFF when: Reset by:
SB100 GPRS modem Call Remote device begins | End Session succeeds (O]
connected GPRS incoming call is Disconnect from Network
answered succeeds
SB 120 DTR COM Port 1 DTR signal present DTR signal absent 0S, may also be reset by
(signal output from user
PLC)
SB 121 DSR COM Port 1 DSR signal present DSR signal absent 0os
(signal input to PLC)
SB 122 DTR COM Port 2 DTR signal present DTR signal absent 0OS, may also be reset by
(signal output from user
PLC)
SB 123 DSR COM Port 2 DSR signal present DSR signal absent (O]
(signal input to PLC)
SB 124 DTR COM Port 3 DTR signal present DTR signal absent 0S, may also be reset by
(signal output from user
PLC)
SB 125 DSR COM Port 3 DSR signal present DSR signal absent (O]

(signal input to PLC)
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PLC DataCom Overview

PLC DataCom Overview

If your controller comprises an Ethernet card, you can use Remote PLC DataCom
commands to communicate mixed data messages, containing both register and
bit values, to remote Unitronics PLCs over TCP/IP.

Any controller in the network may function as either master or slave via the

controller's Ethernet port.

# Remote PLC DataCom runs over UDP. TCP is not supported. Specific
information on implementing Ethernet is provided in the topic Using Ethernet.

Master Request
- Zends Write requests to Slave

- Requests anzwer to Read requests

Mazter receives slave

rESpONSE MESSages:

= Updates memory
with newy data

Slave receives Master messages:

= pdates memary according to
Write requests

= Zends Data according to Read
requests

Slave response

Read messages cause the slave to
zend data to the master.

Using Remote PLC DataCom
Before using a Remote PLC DataCom operation in your application, you must:

# Assign IP addresses to both master and slave PLCs. This is done by
placing TCP/IP Card Init FBs in the ladder application of both master and

slave.

@ Determine which socket will be used for PLC DataCom.

- Socket 0: This socket is set to UDP broadcast by default.
If you select Socket 0, you must set it to support UDP Unicast (device to
device) by turning SB 159 OFF. You must also include a TCP/IP Socket

Init, set to UDP mode.

- Sockets 1-3: These are set to TCP by default.
In order to use these sockets, use a TCP/IP Socket Init function to switch

the socket to UDP mode.

If you set Sockets 1-3 to UDP, they will be in Broadcast mode.

@ Include at least 1 Remote PLC DataCom Configuration FB in the ladder
application of both master and slave.

# The condition that activates the Configuration must turn ON for a single

program scan (positive transition recommended).

However, the Remote PLC DataCom configuration must be scanned
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during every program cycle--after the Configuration is activated.
One way to ensure this is by placing the configuration in the first
subroutine of the main module.

# Enable data transfer by including an Update FB in the ladder application of
both master and slave.

You can also include a DataCom Data Synchronization function in your master's
ladder application. This causes the Write messages to be sent before the Read
messages.

The programs below show how to implement PLC DataCom via Socket 0.

Master Program

Thesa ara By default, Socket 0 is ON to enable UDP broadcast.

required for To enable PLC DataCom, reset SB 159 to enable Socket 0

TCP/IP. to connect to another controller.

SB2
Master Powerup bt PLC NAME TCRPAP
Configuration: Master CARD INIT SOCK INIT
Contains |} Socket0
the slave IP \ {R } Sync: Causes
addrass, access | the Write data
port. and data : . - : : : . . : i messages o
Messagas. N  ENC be sent hefore
: : C Datalom ‘ FLC D ataCors * the Read data
Delay: Halts the T MIS00 (98] CONFIG MI 501 (0] SYNC MBO MESSAJES
program scan for a Delay Program Remote PL... [T Actual Time of Remate PL... [ Messages
set interval. This
allows time for the L MI 5 - M1
slave to answer. Status Messages Count
—EN__EN EN__ENC—
Lipdate: Enables FLC DataCom D atalom| :
the master o “—L. UFDATE Master REG- Master Data Request:
receive data from | Remote PL . H:‘gfgts Rlemote PL L‘-----._.___‘_‘___ Sends all data
the slave, messages in the Master|
Mi Configuration.
|~ Messages Count
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Slave Program

These ara By default, Socket 0 is OM to enable UDP broadcast.
required for To enable PLC DataCom, reset SB 158 fo enable Socket
TCPP. 0 to connect o anathear contraller,
582 N ENCH \%ﬁﬁ -—EN_ENG
Power-up bit PLC NAME TCRAF : g;gﬂ&
: Slave 10 CARD INIT . il
Slave Configuration:|| S ERNC :
contains the access | )
_ Dw 4 5] ~H¢EE:T:EL | ows
Wait: Halts the : LWk Time Actual Time
ProQram scan. - .o .o . 1 Ml 9
Enables the slave to Stabus
wait for a request.
—EN __ENC
IFLC DataComy - -
Update: Enables the UFDATE MB O
slave to receive data-—LRemole PL..I°  paccages
requests from the 7
mastar. 1 Ml 2
Meszzages Count
Note + Non-Legacy controllers such as the V570 have a fast program scan.

In order to ensure that operations work correctly, ensure that the
program scan is greater than 3 msec. This can be done by
increasing the scan time with the Idle utility.

FB Operations

Remote PLC DataCom Operations are located on the FBs menu.
Configuration

DataCom Data Synchronization

Update

Master Data Request
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PLC DataCom: Configuration

A

PLC DataCom Configuration FB must be included in both master and slave

Ladder applications as shown below. PLC DataCom Operations are located on the
FBs menu.

Master Configuration

The Master Configuration enables you to send data requests to Slave PLCs.
To display the Master parameters, select Master under Master/Slave.

Each Configuration can contain both Read and Write Mix Requests. Each
request may be for a different data type. Your data request must include :

# Master and Slave operand addresses
® Length of vector
# Direction: Read or Write

After you add a request, the OK button is disabled. Click the Compile button to
see current buffer status; if the buffer contains less than the maximum
number of bytes, the OK is enabled.

Read Write Limitations

Only the following data types may be used in Read/Write requests: MI, ML,
DW, MB, I and O.

Registers: may only be read/written to the same data type.

Booleans: Inputs cannot be written to.

Booleans, Read Write Registers, Read Write

I ) MB, O MI =) MI

o =) MB, O ML =) ML

MB =) MB, O DW =) DW
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B Remote PLC DataCom Configuration

Slave access parameters

M s Macten/Slave
|Remate PLC DataCom_3
Carihguration Paramebers
Params [ Type [Add [ @ | .. [Format [Descripfion |
B » sm s DEC  Delay Program Scan (Units of 1 msec)
M 5M i] DEC  Actual Time of Delay (Units of 1 meec)
M 5 DEC  Status
TCPAP
Socket  |Socket0 |
1 Remote IP: M1 10[132] - Remate IP _J

Remote Pot: |HI 15 [20000] - Remote TCPAP Port

Click in a field to select the: Master Data Requests
-Start of the master's data vectar
-Start of the slave's data vector
=wector length

- Direction, Read fram Slave ar
Wirite to Slave

Memory Llzage
Clicking Compile updates the Send Bulfes Usage: [N 15%
Buffer Lzage report . 13%
If the Request fitz in the buffer, the
Ok button is enabled. ok | Cancel | Hep
Parameter Type Function
Configuration parameters
Delay Program Mi This is the amount of time a Master PLC will halt the program scan in order to wait for an
Scan answer from a Slave. Time out units are defined in 1 msecs; the maximum is 100 msec.

Actual Time of Ml This is the amount of time the Master PLC actually waited for a Slave response.
Delay
Status Mi The value in the Status Ml indicates the following:

0 - No Error

1 - Master: waiting for message (The Configuration parameter Delay Program Scan time has
not been exceeded)

Errors:

3 - The number of Read requests or the number of Write requests is greater than 16.

4 - The Master message length or the Slave message length exceeds the legal limit of 500
bytes.

5 - No Ethernet card can be found.

6 - The Ethernet card is not set to UDP.

7 - The Wait Time has been exceeded ( Wait time > 100 in the Master or Wait time > 10 in
Slave).

8 - Master has not received message (The Configuration parameter Delay Program Scan time
has been exceeded).

9 - PLC or network error.

10 - The remote Slave IP does not exist.

11 - Checksum Error in the message received by the Master.
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TCP/IP

Socket In order to support Remote PLC DataCom, the socket you use must be set to UDP, Multicast
mode.
By default, Socket 0 is set to UDP, Unicast.
To enable PLC DataCom, reset SB 159 to change Socket 0 to Multicast.

Remote IP MI The IP address of the remote Slave unit.
Note »
The IP vector is 4 Mls long. The low byte of each MI provides the number for an octet within
the IP address.
If, for example, the IP address is linked to Ml 0, and the low bytes of MI 0 to Ml 3 contain the
values 192, 198, 192, 45, the IP address will be 192.198.192. 45.

Remote Port Mi The access port of the remote Slave unit.

Master Data Requests

Click in a field to select the:

-Start of the master's data vector

-Start of the slave's data vector

-Vector length

- Direction, Read from Slave or Write to Slave

Memory usage

The function uses two buffers, Send and Receive. Each buffer can contain a maximum of 500 bytes.
Clicking Compile updates the Buffer Usage report.

If the Request fits in the buffer, the OK button is enabled.

Slave Configuration
The Slave Configuration enables the Slave PLC to receive data requests.

N ame:

D'w 4 5] Remole PLC_3 Slave -
Wit Tirme - -
Configuration Parameters
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Parameter

Type

Function

Configuration parameters

Delay Program Mi This is the amount of time a Slave PLC will halt the program scan in order to wait for a Master
Scan message. Time out units are defined in 1 msecs; the maximum is 10 msec.

Actual Time of Ml This is the amount of time the Slave PLC actually waited for a Master message.

Delay

Status Ml The value in the Status Ml indicates the following:

0 - No Error

1 - Master: waiting for message (The Configuration parameter Delay Program Scan time has
not been exceeded)

Errors:

3 - The number of Read requests or the number of Write requests is greater than 16.

4 - The Master message length or the Slave message length exceeds the legal limit of 500
bytes.

5 - No Ethernet card can be found.

6 - The Ethernet card is not set to UDP.

7 - The Wait Time has been exceeded (Wait time > 100 in the Master or Wait time > 10 in
Slave).

8 - Master has not received message (The Configuration parameter Delay Program Scan time
has been exceeded).

9 - PLC or network error.

10 - The remote Slave IP does not exist.

11 - Checksum Error in the message received by the Master.
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Master Data Request

Activate a Master Data Request to send all data messages in the Master
Configuration.

PLE DataCom|
M aster REQ
Remaote FL.,

124 VisiLogic - Function Blocks



Update Update

Update

Update enables a PLC to receive Remote PLC DataCom messages. Update must
be included in Slave ladder applications to enable a Slave to receive messages,
and must be included in the Master ladder application to enable the Master to
receive responses from slave PLCs.

Update should be placed on the left-hand ladder rail in the Main routine.

ME 0

Meszages

[ M1
Mezzages Count
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DataCom Data Synchronization

This function causes the Write data messages to be sent before the Read data

messages.
=N __EN
FLC D ataCom
SYNC MB 0
Remate PL... Messages
M1
Meszages Count
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PLC DataCom Status Messages

The value in the Configuration's Status MI indicates the following:

0 - No Error

1 - Master: waiting for message (the Configuration parameter
Delay Program Scan time has not been exceeded)

3 - The number of Read requests or the number of Write
requests is greater than 16.

4 - The Master message length or the Slave message length
exceeds the legal limit of 500 bytes.

5 - No Ethernet card can be found.
6 - The Ethernet card is not set to UDP.

7 - The Wait Time has been exceeded ( Wait time > 100 in the
Master or Wait time > 10 in Slave).

8 - Master: waiting for message (the Configuration parameter
Delay Program Scan time has been exceeded).

9 - PLC or network error.
10 - The remote Slave IP does not exist.

11 - Checksum Error in the message received by the Master.

Note To automatically reconnect a lost Ethernet connection, turn SB 168
Automatically reconnect (keep alive) ON at power-up.

. To enable PLC to disconnect when the Ethernet connection is
inactive for a period of time, assign timeout values in SIs 103 -106

y To enable a PLC attempt to reconnect when there is no
communication from the connected device for a period of time,
assign timeout values in SIs 107 -110
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Protocol FB (Serial) Overview

Use the Communication Protocol operations to enable your controller to
exchange data with external devices, such as frequency converters, bar-code
readers, and printers via a Vision COM port. Protocol operations are located on
the FBs menu.

How the Protocol FB communicates data between Vision controllers and other devices

A device, such as a magnetic card reader, may use its own proprietary protocol.
If you know the protocol's structure, you can use the Protocol FB to structure
messages accordingly. This enables a Vision controller to exchange data with
the device using the device's own protocol.

Note that before you can use Protocol operations, you must configure the COM
port to be connected to the external device in accordance with the device's
requirements. This is done by placing a COM Port Init FB in your Ladder
application.

Basic Example
The example below shows how a Vision controller can, via COM port 2, read
Register 25 within a device that has the ID number of 01. The device uses the
simple protocol shown below.

Device Protocol

Parameter Length Value Comments

name (bytes)

STX 1 STX 02(hex) All messages must begin with the STX character

Unit ID 2 ID# range = 0-99 All messages must contain the ID number of the device that the

controller is communicating with

Command 2 03=Read Register Commands are embedded in Data Request messages.
04=Read Bit
05=Write Register

Data 4 Vision to Device

(Request)

Data 8 Device to Vision

(Response)

Reserved 2 2 Null These characters must be included in all messages.

characters=00,00

Checksum 2 Sum 8
ETX 1 | backslash) All messages must end with the '/'character
2F(hex)
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Message Structure: Data Request (Vision to device)
The device can only receive request messages that are structured as shown

below.
T T | | ] T T
02 0 1 0 3 0 0 2 5 1 00 00 2F
| [ [ [ [ [ [
5TX Unit ID  [Command Data Rezemved [Checkaumi| ETX
Checksum
Checksunme
Sum § is performed on the Mess
Hex {rully {nulii
Values | 30 31 30 33 30 30 32 315 0 0=
T T ] T T
02 0 1 0 3 0 0 2 i1} 0| s B 2F
[ [ [ [ [
5TX Unit ID  [Command Data Reserved r:hf:{:ks-.m ETX

Message Structure: Data Response (device to Vision)
The device sends data in messages that are structured as shown below.

T T 1 | | 1 | | |} T
02 1] 1 i1} i1}
[ [ i [ [ [ [ i [ i

Unit ID | Data Reserved [Checksum

2F

5TX ETX

Protocol Ladder Requirements

In order to enable a Vision controller to request and receive data from a
device, the controller's Ladder application must contain:

® A COM Init FB to initialize the serial port that will be linked to the device.
# A Protocol Configuration FB set to use the serial port.

# A Protocol Send FB, which enables the controller to send data request
messages to the device.

# A Protocol Scan FB, which enables the controller to receive data response
messages from the device. Note that in order to receive new messages, you
must clear the communication buffer after each message by using the
Reset Buffer FB.

COM Init and Configuration

Since COM Port 2 is connected to the device, the application initializes and
configures COM 2 at Power-up.
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@ SB2
Powerupbit - - - . - . - - .
1 . EN  ENO=—-
- - . - . [commIT2} -
@ I BN & Protocol Configuration
The port connectedto the
& (=3 | device must be intialized | Hame [p'd‘:'“"U
Powar-un hit and configured
— |
FROTOCOL
2 COMFIG . Funciion in progress : [ME 0; Funchon in Progress J
1+ MED
Functionin | 1| giats: [MI0: Status J
W10 :
8 [ Stats Lok _]_Concol | _Hop |

Send: Data Request

The application requests data via the Protocol Send FB. The Send FB enables
you to structure messages that conform to any protocol's requirements.
Below, the Vision sends a data request to Unit 01. The request is Command
03, Read Register, and the register is Register 25.

%63 - MB 0
1 second pulse Function in
Progress S
1 Pl 1 % E M FHO—
. . . . |PROTOCOL
SEND
Pratocal 1
; Message Body
Desvic e
Protocol:
Message

Structur e 02
for Data
Reque st

Unit 1D | ommand |

Data Request

Reserved | hecksum

B Pro ocol Send
Drata —_— Y I—
Reguest Fratoco ages
1

#
Message r y 0] 03[0 0 z SjEEmfr 1] 0 000 |

<
[ Shark OF Tendt [STi) v End Of Text [ETH)
Length: |1 - Length: |1 |
STX: ex: I
End Of Mezsage ETH
Control
Characters 0K | Ean::ull Help |

Scan: Receiving Messages

A Protocol Scan FB contains messages. Activating the Scan causes the Vision
to check if it has received any of the messages contained within the Scan FB.

Note that the controller can only receive messages that are defined in the Scan
FB.
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Note + In order to receive new messages, you must clear the
communication buffer by using the Reset Buffer operation. You can
save the contents of the buffer at any time by using the Copy Buffer
operation.

° Maximum message length is 500 characters; a message may
include up to 50 variables. Note that with in the body of a message,
no section--whether text or variable--may exceed 255 characters.

| Maz. 255 chars

Section Section Section Section |
Header Text Yariahle Text Yariahle | Foaoter
Message Body |

Meazimum total message length; S00 characters

Below, the application enables the Vision to receive a response to Command
03. Note that Buffer reset follows the Scan.

—EN EN
& PROTOCOL
SCAN
ME 2
Protocol 1 [~ Session
. L Ml 3
Muriber of Bytes -
Ml 4
@ Index of
@ MB 2 MB 2 ME 4
Seszion . . - e Seszion
Complete . Complete
1P| EN__ EN (R} {3}
4 . . - IPROTOCOL } - . . .
. . - |BUFFER RST
Protocaol_1

Note that the Scan message contains a Data Response field that is long
enough to contain the contents of a register.
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Device
Protocol:
Meszage
Structure
for Data
Responze

Pratocol
Scan FB

L] L) I 1 1 1 1 I ) I
02 1] 1 00 00 2F
5TX Unit 1D Data response (read from Req. 725) Resemnved |Checksum|] ETX

o 1f1 11 11 1 11 2 2
4 >
[ Shart OF Test [STi] v EndOF Text (ET:]

Length - |1 ﬂ Length: | |

CTH: ETH:

End Of Mezsage ETX

Seszsion Complete: [MB 2 Seszion Complete J
Mumber of Butes received: |h-‘|| 3 Mumber of Bytes received J
Index of Received Mezzage: |Ml 4 Index of Received Mezzage J oK Cancal I Help |

For more information regarding Protocol operations, refer to the topics below.

FB Operations

Configuration

Scan

Send

Copy Buffer Contents

Reset Buffer

Note

Reset Buffer must be used in the Ladder application to enable new
messages to be received.

If you want to access a PLC via PC, remember that a PC accesses a
PLC via a serial port. Vision controller ports are served by three
communication buffers. Note that if all three buffers are busy
processing communications, new requests are ignored until a buffer
is free.
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Protocol: Confiquration

You create messages and attach variable data in Protocol Send and Scan
operations. Each operation is linked to a Protocol Configuration. When a Send
operation is called in your program, the Configuration determines which COM
port is used for outgoing messages; when a Scan operation is activated, the PLC
monitors that COM port for incoming messages.

Note

The Configuration should be placed in the Main Routine, before any
other FB operations. If the configuration is not active, Protocol
operations will not be processed.

8 Protocol Configuration x|

Before you place this FB in your Ladder, you must use a COM Port
INIT FB to configure a COM port.

Marme : ISEN-::

Com Port M

Function in progress ; |I'v1l3 20 : Function [n Progress J

Statuis ; ftl 20 : Statuz J

k. I Cancel | Help |

Parameter Function

Name Identifies the configuration. You use the name to link Protocol Send and Scan operations to a
configuration.

COM Port Determines which port is used for communicating the configured protocol.

Function MB Link an MB; this MB will be ON when the Configuration is processing Scan or Send operations.

in Progress

Status Ml If errors occur when the Configuration is used for a Send or Scan operation, the value of the
linked Ml indicates which error has occurred.
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Protocol: Scan

Protocol

- Scan

A Protocol Scan operation contains messages. Activating the Scan causes the

PLC to check
The PLC can

Each Protoco
The Scan onl

if it has received any of the messages contained within the Scan.
only receive messages that are contained in a Scan FB.

| Scan operation is linked to a particular Protocol Configuration.
y registers messages that are received via the COM port defined in

that Configuration.

Scan is located under FBs>Protocol.

Note

In order to receive new messages, you must clear the
communication buffer by using the Reset Buffer operation. You can
save the contents of the buffer at any time by using the Copy Buffer
operation.

Maximum message length is 500 characters; a message may
include up to 50 variables. Note that with in the body of a message,
no section--whether text or variable--may exceed 255 characters.

| Maz. 255 chars

Section Section Section Section |
Header Text Wariabl e Text Wariahle | Foater
Message Body |
Meazimum total message length; S00 characters
In=erts a Variable Inzerts a Addd & Delete all Select tr'!e name af l\-"ariables appear
into the mes=age cantral delete " the configuration to in numhbered
character MEssages g be used inthe =can fieldz
hiezsage = /ﬂ‘
incle: # 3 A &) o | e D 3. Fe| 7 Cleardll | Select Name : |Protocol 1 |
0 - 1 Tl 00| 0o
Scan Length 0 A5 t o 11 1 1 1 1| 2 z
= To create fixed text, click an l
3 aline and type
* | >
¥ Start OF Text [ST) Terminators
(* End OF Test [ET=) ™ Meszage Length
Length |1 j Length |1 j | J
oo DN o B [ Sk Ousin i)
End Of Message ETx | ~|
Sezzion Complete: |MB 2 Sezzion Complete J
Murmber of Bytes received: |MI 3: Mumber of Bytes received J
|ndex of Received Meszage: |MI 4 : |Index of Received Meszage J 0k Cancel Help
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Message index

Identifies the incoming message.

Scan Length

Start of Text (STX)

This enables you to define the length of each incoming message, via the drop-down box that follows
Message index #. Scan Length causes the Scan FB to use the length of a message--including
header and terminator--to define whether an incoming message is legal.

The length of an incoming message cannot be less than the length specified in the Scan operation.
Note ¢ This parameter overrides Start Of Text and Terminator settings.

If you use Scan Length, arrange the messages in ascending order, for example, message #0 may
contain 3 bytes, #1 may contain 4 bytes, #2 may contain 6 bytes, etc.

Check Start Of Text to use an STX parameter to indicate the beginning of a message.
Length:
Enter the number of bytes required by the external device's protocol to mark STX.

STX Character: Click a 'byte' box and select an ASCII character.

[w Skart OF Tesk [STH

Length : |1 -
Click in a
byte' box to |
highlight it :

g
then select % Control Characters @
haracter.

= CHEractsr Select Character

Dec Hex Description

0 0o
1 m

MUL]
(SOH)

|02 | ISTX)
L q = FT%1

Terminators

Select one of the terminator parameters to indicate where the message ends.
Note « Use Message Length only in cases where the messages are of equal length. If the messages
are of different length, use a different terminator.

Parameter Function

Session mB Turns ON when: Turns OFF when

Complete Turns ON when the PLC Turns OFF whenever the Protocol Scan operation is called by
receives a valid message, the program.
including the message's STX Turns OFF when a Reset Buffer operation runs.
and terminator, after the In your program, link the Session Complete bit to a positive
Linked Configuration's transition contact, then use this condition to activate a Copy
Function in Progress MB Buffer FB, as well as number of Bytes Received and Number of
turns OFF. Received Message.
Note «
-If the PLC receives a message which is not defined in the Scan FB, the message is invalid. The
Message Received MB remains OFF.
-If a message in the Scan FB contains a Numeric Variable field', and the PLC receives this message
with non-numerical characters in the field (except for leading spaces), the message is invalid. The
Message Received MB remains OFF.
-An example of leading spaces is if, for example, the Numeric Variable field is 4 boxes long, and the
'number’ 22 is received. In this case, the Scan FB will register the number22 preceded by 2 leading
spaces (_ _ 2 2).

Number of Mi This holds the number of bytes currently in the buffer. It is initialized by the system when a different

Bytes message is received.

Received

Index of Mi This holds the index number of the received message. It changes when another message enters the

Received system.
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Message The value in the linked Ml is valid only when the Session Complete bit in ON. During this time, the
linked MI contains the index number of the last valid incoming message.
Once an invalid message has been received, the first incoming character of any message causes -
1 to be written in the linked MI.

Protocol Messages
Messages can include:

# Fixed Text
This text does not change.

Toinclude a
vatiable, click on
thiz icon

ariables appear
in numbered
fields

Fixed text is
created by
clicking an a line
and typing

& Variables

These variables may be received by the PLC: Numeric, Stream, and Checksum.

# Control Characters

These can be added according to protocol requirements.

Enter cortrol characters,
zuch az a null character, by
double-clicking a cell and
clicking & character in the
B Protocol Send takle that opens

rratocal b

0010 3 0 0 2 5[

Example

Note that Buffer reset follows the Scan.

@ —EN ENC
FPROTOCOL
SCAN
ME 2
Protocol 1 [ 5 meinn
3 LK
Muriber of Bytes -
[ M4
@ Index of
@ B 2 . . ME 2 ME 4
Seszion T Seszion -
Complete . . : .. Complete
| Bl M__EHN {E} {5}
4 .. . . . |PROTOCOL} - - - - - :
BLIFFER RST
Protocaol_1
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Protocol: Scan

Note that the Scan message contains a Data Response field that is long
enough to contain the contents of a register.

Devvice ] T ] 1 1 ] 1 ] ) I
Pratacal: 02 Jo 1 00 00 2F
Meszage
Structure
far Data 5TX Unit 1D Data response (read from Req. 725) Resemnved |Checksum|] ETX
Responze
Protocol i
Scan FE o 1f1 11 11 1 11 2 2
{ »
[ Shart OF Test [STi] v End Of Text [ETH)
Length - |1 ﬂ Length: | |
CTH: ETx:
End Of Mezsage ETX
Seszsion Complete: [MB 2 Seszion Complete J
Mumber of Butes received: |h-‘|| 3 Mumber of Bytes received J
Index of Received Mezzage: |Ml 4 Index of Received Mezzage J oK | Cancal I Help |
Scan operations containing more than one message
Note that if a Scan operation contains more than one message with identical
variables that use the same format, the PLC will overwrite the variable values
as they are received.
To enable the PLC to differentiate between the messages and their attached
variables, include fixed text and/or control characters within the message.
The PLC can use Fixed Text toidentify varisbles, even if the variables use identical formats.
2 OCO a
i B & D=3 Fe | P Cleardll | Selsct Name: |F'r0t0c:0|_1 j
0 s I
If received messages are 0 =
ditferent lengths, you can 0 5
uze Scan Length to identify 7 - WWhern these idertical variables are |
incoming variables. 3 received, the PLES will write the values
In this case, fixed text does B | into the carrect registers. >
nat frave 1o he used -- W Start OF Test [STX) Teminators
if meszages are arranged
in order of descending {« End Of Text [ETH] " Message Length
length. ’—_|
Length : |1 - Length : |1 -
oo || o B St
End Of Mezzage ETH
Sezzion Complete: |ME 2 Sezzion Complete J
Mumber of Bytes receved: |MI 3 Mumber of Bytes received J
Index of Received Meszage: |MI 4. Index of Received Meszage J ] Cancel Help
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Protocol: Send

Each Protocol Send operation is linked to a particular Configuration; outgoing
messages are sent via the COM port selected in that Configuration. Send is

located on the FBs menu.

Inzerts a
Yatiable into
the mes=zage

Message
index number

Inzertz a Add &
contral delete
character message s

Select the name of
the configuration to
be uzed inthe zcan

Delete all
Message s

Bl o 1 0 3 0 0 2 5 [N

B3

.-’-'-.dvanu:e

009 0 4 0 0 2 5|

A messade can contain fixed text, control
£ characters, and variables

—

[v Start OF Text [STx]

Length : | 1

=

STH:

v End Of Text [ETx]

=

Length : | 1

ETs:

End Of Meszzage ETx
Send Meszage number ; |h-1| 6 : Send Meszzage number J ] | Cancel | Help |
Start of Check Start Of Text to use an STX parameter to indicate the beginning of a message.
Text Length:
(STX) Enter the number of bytes required by the external device's protocol to mark STX.
STX Character: Click a 'bvte' box and select an ASCII character.
[v Shart OF Text [STH
Length - |1 -

Click in &

'byte’ b to . :

highlight it, ———_L|

= | L.
then select © Control Characters E|
haracter. —
= CHAracisr Select Character
Dec Hex Description | #
i} 0o HUL)
1 n [SOH)
02 | ISTX)
5 Kl n F T
End of The ETX parameter indicates where the message ends.
Text Length:
(ETX) Enter the number of bytes required by the external device's protocol to mark ETX.
ETX: Click a 'byte' box and Select an ASCII character.
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Terminators
% End OF Test [ET=)
Length - |1 =]
Click in &
hyte! bos to ETX:
highlight it,
then zelect B i
a character.
Select Character
Dec [Hex Descripkior ~
0 no [MUL)
1 m [SOH]

End of Message format:

- Note that the protocol may require that a checksum be either part of the message body or part of the End Of
Message

- If your protocol requires a checksum as part of the End of Message,click the End of Message button to define

checksum placement and format.
- Use the options to configure the checksum according to the requirements of your particular protocol.

© End Of Message Format Select the
appropriate
End Of Message Foimat : | Checksum & ETX ﬁq Selirien -

£ Clear 8ll | Select Mame ; | Froio

Protocol: Send

Checksum Configuration {E 1

Checksum & ETx k

Fosmat : ET= % Ehelckwm I -
Calculate Dffset From Forward) : [ -
Teminators Calculate Offset Til (Backwards): [0 |
{* End OF Test [ETX] Calculation Type - [sumMa -]
Cliick End of | Len2th: |1 =~ Modulus Method : | 256 [100H) =]
Hessage ex: | Checksurn Langth In Bytes : 1 -

T, EndDIHussagsIl Checksum ETX | T Advanced 5et Limite

Complete

of Bytes recered

Received Message _I

ok | Caneal |

Send
Message
Number

Determines which message in the FB will be sent.
In the program, store a message index numbers in the linked register. When the FB is called, message whose
index number currently in the linked MI will be sent.
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Advanced Button
Selecting this option

Wt this
o bitis QN .
Send message to he sent v Send Data Destination /A—

cauzes the variahles in 5

to registers withinthe PLC. ...tlhe data
Copy Bytes when OM : IME &: Copy Bytes when ON wll b
. . copied to a
Uze thiz to determine . -
which bytes will be copied ~J_ COPY 10 M1 & Copy to ;z;ti;:m ’
fram the register=z. Capy weith this
register.

Zelect thiz to zend Select this to send hoth

tshs_rtlnw ?Yte [r:irst ' lowe and high bytes from
.S) af eac each register inthe vector.
redister.

Protocol Messages
Messages can include:
# Fixed Text

Fixed text must be included if there is more than one message in a Scan. This
enables the PLC to identify the message.

# Control Characters

These can be added according to protocol requirements.

& Variables

These variables may be sent by the PLC: Binary, Numeric, Stream, List of
Texts, Checksum, Date, and Time.
Example

Below, the Vision sends a data request to Unit 01. The request is Command
03, Read Register, and the register is Register 25.

%63 - MB 0
1 second pulse Function in
Progress S
1 Pl 1 % E M FHO—
o . - . . |PROTOCOL
SEMD
Pratocal 1
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Protocol: Send

Device
Protocol:
Meszage
Structure
for Data
Fegue =t

Message Body

02 0

Unit 1D | ommand [

Data Request

Resenred | hecksum | ETX

2F

oot & Pro ocol Send
a
Reguest |

Meszage m

£

e —— e

O RN e o

eiEqes

[+ Shart OF Tewt [STi)

I End Of Text (ET)

i =]

Length - |'| j Length :
ST ETH:
End OF Mezzage ETH
Control
Characters

oK | Ean::ull Help |
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Protocol: Copy Buffer Contents

Protocol: Copy Buffer Contents

You can copy the current contents of the buffer which receives incoming
messages at any point in your application by including the Copy to Buffer
operation, which is located on the FBs menu.

This operation copies whatever information is in the buffer at the time the

operation is called.

Note + Note that copying the buffer contents is optional.

° Maximum message length is 500 characters; a message may

include up to 50 variables. Note that with in the body of a message,
no section--whether text or variable--may exceed 255 characters.

| Maz. 255 chars

Section Section Section Section |
Header Text Wariable Text Wariable | Footer
Message Body |
Meazimum total message length; S00 characters
Thiz iz the start of the wector of
registets to which the buffer
contents will be copied
ENEm B Copy ToBuifer il x|
FROTOCOL .
Copy to: L2: Copyta
COPY BUFFER L3 R Py -]
B Copy to Copy Farmat : IE:::m-'ert 1 Receive Butes to OME Linked Element
Conwert 1 Hecelve Botes to OME Linked Element
Convert 2 Receive Bytes to OME Linked Element
Convert 4 Receive Bytes to OME Linked Elemﬂ_
Copy Format

The format determines how the received bytes are copied.

E ] 1->1

Select this to copy the low byte (first 8 bits) of each received register value
currently in the buffer to a vector defined in the PLC.
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i Protocol Scan

3 Protocol Yariables
Mumeric Recere Mumeric Receive Stream | Ehecksuml

Wector Length: |3 =l |IK_| Cancel | Help |
Format : {11 =
Link : IMl E:
ok | Cancel |
¢ 21

Select this to copy both low and high bytes of each received register value
currently in the buffer to a vector defined in the PLC. Note that this is an
entire 16-bit register, and the first 2 bytes of a 32-bit register.

Protocol Scan

é{; E, ‘ =] @ | 1= -+|: 3 §+ ‘ &F Clear .-i‘-.II| SelectName:lServo LI

2

i Protocol Yariables x|
MNumneric Receive Mumeric Receive Stream I Ehecksuml

Wector Length: |3 j ||<_| Cancel Help |

Convert 2 Receive Bytes to OME Linked Element

Lirk - [MIE - J
) Cancel |

o 41
Select this to copy all 4 bytes of each 32-bit register currently in the buffer into
a defined vector.
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rotocol Scan x|
b i ‘ =] @ | o S 3, T ‘ A Clear Al | SelectName:lSewD

38 Protocol ¥ariables

Mumeric Receive

Murmeric Receive Stream | Checksum |

Vectar Length: |2 j |K | Cancel Help |

Convert 4 Receive Butes to OME Linked Element

Link : |ML 2:

Uze the Session Complete bit to activate & Copy
Butfer FB, az well a3 record the Mumber of Bytes
Received and Mumber of Received Message.

R ol
. ME 40 o
Session
Camplete s
| B EM  ENO EM ENO
PR STORE e STORE
) Ml 103 da BL k1 2 kil 1020 in BL hdl 3
| Number of Bytes Current : Mumber of meszage

EM__ENO
PROTOCOL

COPY BUFFER i
MR210C..7  coputo

VisiLogic Function Blocks 145



VisiLogic Function Blocks Protocol: Reset Buffer

Protocol: Reset Buffer

In order to receive new messages, you must clear the communication buffer by
using the Reset Buffer operation, which is located on the FBs menu.

Note + Note that the Session Complete bit turns OFF automatically when
the Reset Buffer operation runs.

y Maximum message length is 500 characters; a message may
include up to 50 variables. Note that with in the body of a message,
no section--whether text or variable--may exceed 255 characters.

| hax. 255 chars
Section Section Section Section |
Header Text Wariable Text Wariable IFu:unter
Message Body |
Maximum total message length; 00 characters

;| MB10[R] EN  ENCO—
Session PROTOCOL | -
Complete ELFFER RST; -

Servo
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Variables

Variables enable you to send and receive a variety of dynamic data from your
process.

Variable Types: Send

Toinclude a
variakle, click on
thiz ican.

Yariables appear in
numbered fields. To open a
variable, double-click itz field.

X
Advanced... I

=

The PLC sends messages via the Configuration linked to the Send operation.
These are the types of variables that can be attached to an outgoing message.

& Binary text
Use this type of variable to send text based on the status of a linked bit.

Protocol Meszages

Ix

Uit ot Binamy Test | py THis et 15 eric: Stream | 24 Listof Te:-:tsl Ehecksu% ||

zert when the zent when the
linked kit is linked hit is
OFF O
]B_l,lstem OFF
. Link : |MB B : Syztern Status J
. QK | Cancel |

# Numeric

Use a Numeric variable to send a vector of registers. You can send register
values as Binary, Hex as ASCII, or Decimal ASCII. The variable field
automatically adjusts to fit the size of the data to be sent.

Note Sending Hex as ASCII: the PLC transfers the value to ASCII, and
sends it byte by byte, beginning from the most significant value.

Thus, the value 8FO3BCA1 sent "Hex as ASCII" will be converted to
Hex and sent as follows:

38, 46, 30, 33, 42, 43, 41, 31.
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3 Protocol Yariables
944 Binary Test fE1] Numeric |@ Numeric Straam] 21 List nfTaHtsl Ehaduu‘; |
Sendas:  |Decimal ASCI |
o Thi=
Thiz iz the .
first register | |SEIErMINES Wector Length - [1 =]
in the vectar e B
length Format
DacimdF‘oi'lt:lﬂ 'I ) ID vI
Leading Type : ILeading Lerog j
Prefix Format : INC. Prefix j
Lirk. :1P-1I. 1: Send data
"
@ Stream

Use Stream to send a vector of registers to a target device.
Each cellin the ; Protocol Send
variable cortains

By 8 &5 DcDc 3 o | P ClewAll | Select Name : | Protocal_1 v|  Advanced.

the data from one
L‘ZEI!;—;EV inthe Protocol Messages

The length of the
wector of registers
to be sent

¥
Determines which ?Ed? LErcH
data bytes wil be = Diect |3 |
zent from each  InDirect | _I =
register )
“Fomal T
The first register Conwvert OME Linked Element to 1 Send Bites
;NiLhin thetvectn:ur Corvert OME Linked Element to 1 Send Butes J
0 be Sent. Con OME Lirked Ele 2 Send B
“alues can be K J‘.T?‘.‘EHHFr:.l..JFu.TTEE?HPTJH}!%§ K I Cancel I Hﬂb |
sert from 16 and | Link : ML 2:
32-bit regizters
Note Values are sent in binary format, beginning from the LSB. Thus, the
value 8FO3BCAL is sent as follows:
Al, BC, 3, 8F.

° In order to send floating values, select MF and the Convert 4 bytes
into 1 linked element option. Note that the PLC uses the big-endian
system; meaning that the most significant value in the sequence is
stored at the lowest (first)storage address).

Stream Variable Format
The format determines which bytes are sent from within a register.
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Yector Length: |5 j
Corvert OME Linked Element to 4 Send Bytes j
Corvert OME Linked Element to 1 Send Bytes
Convert OME Linked Element to 2 Send Bytes —
Link - ML O Convert OME Linked Element to 3 Send Butes _I
dEle 5
Cancel I
] 1->1
Select this to send the low byte (first 8 bits) of each register in the vector.
6k Protocol Send : x|
& B | =] G | e L W | &# Clear Al SelectName:ISewn j .&.dvanced...l

x| o

itk Protocol Yariables

24 Binay Text| Numeric Mumeric: Stream | £4 List DFTthsl Checksur{ «[oflc | cancel Help |
Yectar Length : |3 j
i = BEREEEE

Link : JMI & J ........ L

Cancel | --------

& 2->1
Select this to send both low and high bytes from each register in the vector.
Note that this is an entire 16-bit register, and the first 2 bytes of a 32-bit

register.
8 Protocol send x|
& ® | =] @ o S d,. 3 | o Clear &l | Select Mame : | Servo j w’-‘xdvanced...'

Protoc

K. | Cancel Help |

@ Binary Te:-:tl Muimeric: Mumeric Stream |1g?| List u:ufTer:tsl Ehecksur’, A

Wectar Length ; |3 j T,

* Receive Butes to OME Linked Element

o = FREE
I:ancell S

@ 4->1

Select this to send all 4 bytes of each 32-bit register in a vector.
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3 Protocol Send x|

j Advanced... |

i Protocol Yariables ﬂl
24 Binary Textl 1 Mumeric L] Mumeric Stream

0

%7| ListofTthsI Checksui 1|> K | Cancel | Help I
“ector Length © lﬁ

Convert 4 Receive Bytes to OMNE Linked Element

Link : ML 2

% List of texts

This type of variable contains a list of numbered lines of text. The value within
the linked operand 'points' to the number of a line within the list. When the

operand value is equal to a particular line number, the text of that line is
included in the variable.

Selecting the Define Length option enables you to make all of the text lines a
uniform length, regardless of the humber of characters a specific line may
have. If a text line is shorter than the defined length, empty spaces will be
added; if the text line is longer than the defined length, excess characters will

be cut off.
i Protocol Yariables x|
— P
o¥1 Binam Text | Mumeric | Mumeric Stream 2] List of Tests I Eheckx:uri i
Here, if the walue of MIS iz 1, text line
Water Pressure Low' will be sent.
"Wister Pressure Low!' contains 17
characters. Since the line length iz =et
to 19, 2 empty spaces will he added.
The value in the [v¥ Define length
linked operand
T Link : [MI8: _I
text line is sent.

ok | Carcel |

# Checksum

Via this variable, you can calculate a checksum and attach it to a message.
Use the options to configure the checksum according to the requirements of
your particular protocol.

& Date

Use this variable to send the current date according to a selected format.
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i Protocol Yariables

Checksum Date | Timel

E

Format : | DD/MMAYY =]
DD AMM A

DDAdMMAY

Link : |

MMADDAY

— |

(] | Eann::ell

#* Time

Use this variable to send the current time according to a selected format.

i Protocol Yariables . x|
Checksum | Date Time l 4
Format : | HH:MM:55 |

Link : |

0K | Cancel |

Variable Types: Scan

The PLC scans for messages that enter the system via the Configuration linked
to the Scan operation. These are the types of variables that can be attached to
an incoming message.

To correctly identify incoming variables, use either Scan Length, or include fixed

text.

Notes

Scan Length can be defined for each message via the drop-down
box that follows Message index #. Scan length causes the Scan FB
to use the length of a message to define whether an incoming
message is legal.

This parameter overrides Start Of Text and Terminator settings.

If you use Scan Length, arrange the messages in ascending order,
for example, message #0 may contain 3 bytes, #1 may contain 4
bytes, #2 may contain 6 bytes, etc.

If a Scan operation contains more than one message with
identical variables that use the same format, the PLC will
overwrite the variable values as they are received.

To enable the PLC to differentiate between the messages and their attached
variables, include fixed text and/or control characters within the message.
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The PLC can use Fized Text to identify variables, even if the variables use identical formats.

- E i i L) cl
dh
T
. 0 -
If received messages are

different lengths, you can
use Scan Length to identify 5]
incoming variables . 3

In this caze, fixed text does > |

=l

When these idertical variables are |
received, the PLC will werite the values
into the correct register s,

riot figee 16 be used -- W Start Of Text (ST2)
If meszages are arranged

in orcder of descending
length .

ST

Sezzion Complete:

Murber of Bytes received:

Length: |4 -

Terminators
{+ End Of Temt [ETx)

Length: |4 -
e
End OF Mezs age ETH

|MB 2 Seszion Complete J

]

" Message Length

K

(" Silence: Duration [mS]

B

|MI 3: Mumber of Byptes received

# Numeric Receive

Index of Received Meszage: |MI 4 Index of Received Mezzage J k. Cancel Help
Use a Numeric variable to receive a vector of registers. You can receive
register values as Binary, Hex as ASCII, or Decimal ASCII.
x|

i Protocol Yariables

Mumeric Receive | Murmeric Receive Stream | Checksuml

The length of the vectar that is
used to stare the incoming value

I Decimal ASCI: Fixed Length

The start of a vector, where each
register value within the vector
determines the decimal point

Wector Length : |3

incoming value iz stored.

location in each received me‘_:" _
corresponding register Drecimal Pairnk

1 .

I11:

The number of data bytes the [M
value in each incoming register L h-
byte length of each value ength:
The start of the vector where the Prefix Sign Format :

I Link |MI8:

;|

ok,

Receive
“ector

Decimal
Faoint

 — k. N N

& Receive Stream

L5 wms [[TZ[%

Mo decimal point

w9 [ [T [ [

i3 [ [ [1]o]o]

izl | ] [1]0]

Use Stream to receive a vector of register values from an external device and
copy them into a defined vector of registers within the PLC.
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Note A vector is read either until the end of the defined vector length, or
until a null character is encountered. By adding a null character to
the end of the stream, you can mark the end of a data string. This
can prevent other data, that might be present in a vector, from
being added to the data string when the vector is read.

In order to send floating values, select MF and the Convert 4 bytes
into 1 linked element option. Note that the PLC uses the big-endian
system; meaning that the most significant value in the sequence is
stored at the lowest (first)storage address).

8 Protocol Scan Yariables EI
Mumenc == Stream I I:heduum]

Appends

'l ta the VectorLengih: |3 =

end of the

data Convert 1 Receive Bytes to OME Linked Element ﬂ

., Add Hul To The End OF The Siream
Link - [MI6- |
ok | Cancal |
Mi & 7 g 9 10

Bytes [049]055 f04a|0sefosT (053] 0 |os5|0ss |055)

# Checksum

Via this variable, you can process the checksum of an incoming message. Use
the options to configure the checksum according to the requirements of your
particular protocol.
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Use the options to configure the checksum according to the requirements of

your particular protocol.

Format Select the data representation method: Decimal ASCII, Hex as ASCII, or Binary.
8?flcutlate The two Offset parameters determine the delimiters of the data to be calculated for
se
checksum.
Goes ta visible Calculate Offset From [Forward) : |5 j Goes ta visible
start of end of
MEsSa6E, SKIPS | | Calculate Offset Till Backwards): [o ~| |—|messace, skips
ta Sth cell. first vizible cell.
0f1 R R
Checksum
field
Calculation This is the type of calculation that will be performed on the data defined above.
Type SUM

Adds all of the data bytes in the selected cells into one sum.

0 Protocol Sca

#

0 | 02 EES V| . 0

E|'E|@|i«:;«:3€§+| l{?Clear.ﬁ.ll| Selec

+ 324 6 N
vy

1| Numericl 0 Stresm Checkzum |

Farmat :

I Hex az ASCI
Calculate Offzet From [Fonward) : ID
Calculate Offzet Till [Backwards) : ID

Binary
Walues Calculation Type IM
Modulus Methad : IW[‘IDDD
SUM Checksum Lenath [n Bytes : |3
Advanced: Set Limits———————
From alue : I | ]
Checksum value: 1CA . _
ol I |
AddWalue I |
Checksum
SUM length
Format 1 2 3 4
Modulo 256 | Binary (C&) CA u] CA u] u] CA u] u] u] CA
(100H}) Lrecimal 32 30 32 32 20 32 =0 32 =0 32
(2027 2 u] z 2 u} 2 u} 2 2 2
Hex a=s ASCI 8| ] 41 20 43 4 =0 =0 43 8|
(CA) ey L Y 0 T A 1] 1] C L)
Modulo Binany (1CA) CA 1 CA u} 1 [ u} u} 1 CA
65536 Decimal 38 |35 | 23 |39 |35 |38 |20 |33 |35 |28
10000H
( ) (452 2 5 g B 5 = u} 2 5 2
Hex a=s ASCI 4 43 41 ch| 44 =0 21 43 4
[1CA) A c A e C L% o 1 C L
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XOR

Calculate checksum using exclusive-OR operation.
i Protocol Scan I Numericl 0O Sheam Checksum I

$En@E| = 2c B 3, T | /7 Clearsll | Sel
ﬂ Format : IHBH a3 ASC

) Calculate Offset From (Forward] : IU_
Colevlate Dffset Til Backwards): [0
30 - - 3 4 2E 36 Calculation Type :
Modulus Method : Im
XOR | Checksum Lergth In Bytes |3_

Advahced Set Limits——————————
| Frarm Walus : |

Checksum value: 46 Tovake: [ ..
| AddValue: |

Binary
Walues

Checksum
XOR length
Format 1 2 3 4
Modulo 256 | Binary (35) 46 ] a6 ] ] a5 ] ] ] a6
(100H) Decimal 20 a7 20 20 a7 20 20 20 a7 20
7o u] 7 u] u] 7 a u] Ju] 7 u]
Hex az ASCII 36 e ) 36 30 e ) 36 30 30 e ) a0
(457 B & B o ‘g '8 o o & o
Modulo Binary (45 a5 0 a6 1] 0 a5 1] ] 0 a6
65536 D ecimal zal 37| =0 20| 27| =0 =20 20| 27| =0
(10000H) ] 7 u] u] T u} u] u] 7 u]
7
Hex as ASCII 36 34 36 30 24 36 20 20 34 30
G1=y] G & G o g g o o & o

CRC: acronym for Cyclic Redundancy Check, a procedure used in checking for errors in data transmission. A
complex polynomial is used to generate a number that is based on the transmitted data. The sending device
performs the calculation before transmission, and then sends the result to the receiving device. The receiving
device repeats the same calculation after it receives the data. If both devices arrive at the same result, the
transmission is assumed to be error-free. This is called a redundancy check because each transmission
includes not only data but extra (redundant) error-checking values

CRC-16
Calculates checksum according to CRC-16.
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3 Protocol Sca Numericl &0 Sheam Checksum |

L 3 m
s ® | B | 353 P | &7 Clear Al | Selec! Format : IHeH ax ASCI

e - o0 1+ 3 2 1|1 |03 Calculate Offset From [Fornward) : IU
Calculate Offset Till [Backwards) : IU
Eianlizei (31 |[28 ] [33 ] [32 ] [3*] Calculation Type : IW
M adulus Method : |255 [100H)
CRC 16 Checksum Length In Bytes ; IW
Advahced SetLimits———————————
Fram */alue : I | |
Checksum value: ABCS Tovaue: | [
Add Value : I i
Checksum
CRC-16 o
Format 1 2 3 4
Binary (ABCS) [} AB C5 u] AB C5 u] u] AB [}
Lrecimal a3 arF jic] 28 37 jEic] jeic) =] a7 jeic]
(42973 il rh 3 k=) i 3 bl a rh i)
Hex as ASCII jcii] 43 235 42 43 34 4 42 43 35
[ABCE) 5 C 5 B C 5 A B [ 5
CRC-CCITT

This function computes a Cyclic Redundancy Code of the 8-bit
character string, using X16 + X12 + X5 + 1 as the polynomial. The
optional parameter seed may supply an initial value, which allows
for running CRC calculations on multiple strings. If the parameter
seed is not specified, a default value of 65,535 (216-1) is assumed.
Four types of CRC - CCITT are available:

CRC - CCITT 1: Checksum performed on 16-bit integers, initialized
to zero value.

CRC - CCITT 2:: 16-bit integer, initialized to value OxFFFF.

CRC - CCITT 3: Checksum performed on bytes, initialized to zero
value.

CRC - CCITT 4: bytes, initialized to OxFFFF.

C code

word wCalcCRC_CCITT_WordRes( byte * bpBuff, word wBuffLen,
word wlnitVal )

{

byte bShifter;

byte bData;

word wCarry;

word wCRC;

word wlndex;

int ilndex2;

wCRC = winitVal;

for ( windex = 0; windex < wBuffLen; windex+=2)
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{

for ( iIndex2 = 1; iIndex2 > -1 ; ilndex2 --)
{

bShifter = 0x80;

bData = bpBuff[ilndex2];

do

{

wCarry = wCRC & 0x8000;

WCRC <<= 1;

if ( bData & bShifter )

{
WCRC++;

b
if ( wCarry)

{

wCRC ~= 0x1021;
b

bShifter >>=1;

} while (bShifter);
¥

bpBuff+=2;

¥

return wCRC;

word wCalcCRC_CCITT_ByteRes( byte * bpBuff, word wBuffLen,
word wilnitVal )

{

byte bShifter;

byte bData;

word wCarry;

word wCRC;

wCRC = winitVal;

while( wBuffLen--)

{

bShifter = 0x80;

bData = *bpBuff;
bpBuff++;

do

{

wCarry = wCRC & 0x8000;
WCRC <<= 1;

if ( bData & bShifter )

{
WCRC++;

b
if ( wCarry)

{
WwCRC ~= 0x1021;
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b

bShifter >>= 1;

} while (bShifter);
b

return wCRC;

¥

2's complement

This is calculated as follows:

Checksum = 0

For Stardoms to Endorses do

Checksum = Checksum + Netherworlds

End For

Checksum = (Checksum XOR OxFFFFFFFF) + 1

Modulus 256 (100H): 8 bits

method
Select to store the first 8 bits (low data byte) of the result into the
checksum field.
65536 (10000H): 16 bits
Select to store the entire result into the checksum field.
Checksum This determines the length of the field which will hold the calculated checksum result.
Length Example
If the result is 7563 and the 16-bit modulus method is selected, the
results stored in checksum fields of different lengths as follows:
Length: 1 Length: 2 Length: 3
Binary 63 7563 0075, 63
Decimal 33 36, 33 35, 36, 33
Hex as ASCII 42 38, 42 44, 38, 42
(7563 =1D8B)
Advanced: From Value and To Value determine a range for the checksum result ;if the final value falls within these limits,
Set Limits the function can automatically add a set value to the calculated checksum.
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Protocol Status Operands and Messages

The Status Operands show the state of Protocol communications.

All of the Status operands linked to Protocol FBs should be assigned Power-up
Values; bits should be reset, and registers initialized to 0.

i Protocol Configuration x|

Mame : ISEM::

Corn Port M

Etror messages
are indicated in the

bl you link to the Function in pogress : |MB 20 : Function In Prograss J
Status parameter I\“' o~
Status : ft1 20 : Status J

ak. I Eanu:ell Help |

Protocol Operation Status Operands
When you place a Protocol Configuration your application, the linked operands indicate the status of Protocol

operations.
Function in mB Turns ON when: Turns OFF when
Progress Configuration begins The Protocol: Configuration is finished.
Shows status of When Send or Scan begins When Scan is complete, when the PLC receives
Protgcol . Note - Messages cannot be sent while the message's STX and terminator.
Configuration this MB is ON. Use an indirect contact The Status Message indication changes
for this MB as an activating condition for
Send operations.
Status Mi Automatically initialized to 0 when a Protocol operation is activated.
Messages Updated at the end of each attempt to communicate via the Protocol Configuration.

Indicates status of Protocol communications, according to the table below. Note that the current
value always shows the most recent status.

Value Error Message Indication

0 No Error Operations successful

1 Send: General Errorindicates an unknown system error.

2 Send: COM Port busy The COM port that is selected in the active Protocol
Configuration cannot currently be accessed.

3 Send: Invalid Message Index The message that is referenced in the Send operation
does not exist.

4 Send: Invalid Operand Type The message references an operand type that does not
exist in the system.

5 Send: Invalid Operand Address The message references an operand address
that does not exist in the system.

6 Send: Data Overflow The message data exceeds 512 bytes.

7 Send: Format Error The message contains variable fields that are not long enough for
the attached variable data.

257 Receive: General Error Indicates an unknown system error.

258 Receive: Invalid message The received message does not exist in the system.
259 Receive: Checksum Error The message may have been corrupted during

transmission.
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Basic Example

How does the Protocol FB communicate data between Vision controllers and
other devices?

A device, such as a magnetic card reader, may use its own, proprietary
protocol. If you know the protocol's structure, you can use the Protocol FB to
structure messages accordingly. This enables a Vision controller to exchange
data with the device using the device's own protocol.

The example below shows how a Vision controller can, via COM port 2, read
Register 25 within a device that has the ID nhumber of 01. The device uses the
simple protocol shown below.

Device Protocol

Parameter Length Value Comments

name (bytes)

STX 1 STX 02(hex) All messages must begin with the STX character

Unit ID 2 ID# range= 0-99 All messages must contain the ID number of the device that the

controller is communicating with

Command 2 03=Read Register Commands are embedded in Data Request messages.
04=Read Bit
05=Write Register

Data 4 Vision to Device

(Request)

Data 8 Device to Vision

(Response

Reserved 2 2 Null These characters must be included in all messages.

characters=00,00

Checksum 2 Sum 8
ETX 1 | backslash) All messages must end with the ''character
2F(hex)

Message Structure: Data Request (Vision to device)
The device can only receive request messages that are structured as shown

below.
T T | | ] T T
02 0 1 0 3 0 0 2 5 1 00 00 2F
| [ [ [ [ [ [
5TX Unit ID  [Command Data Rezemved [Checkaumi| ETX

160 VisiLogic - Function Blocks



Examples Examples

Checksum
Checksume
Sum 8 iz performed on the Mess
Hex (nully (null]
Values | 30 3 30 33 30 30 32 35 0 0 =1
| ) | T | ) T
02 0 1 0 3 0 0 2 5 | 00 LILI ] B 2F
[ [ [ [ [ [ [
5TX Unit ID  |Command Data Rezerved IChet:kstm ETX

Message Structure: Data Response (device to Vision)
The device sends data in messages that are structured as shown below.

T T 1 | | 1 | | |} T
02 1] 1 i1} i1}
[ [ i [ [ [ [ i [ i

Unit ID | Data Reserved [Checksum

2F

5TX ETX

Protocol Ladder Requirements

In order to enable a Vision controller to request and receive data from a
device, the controller's Ladder application must contain:

# A COM Init FB to initialize the serial port that will be linked to the device.
# A Protocol Configuration FB set to use the serial port.
# A Protocol Send FB, which enables the controller to send data request

messages to the device.

A Protocol Scan FB, which enables the controller to receive data response

messages from the device. Note that in order to receive new messages, you
must clear the communication buffer after each message by using the
Reset Buffer FB.

COM Init and Configuration

Since COM Port 2 is connected to the device, the application initializes and
configures COM 2 at Power-up.

SB2
@ P oweer-up bit -
] I
1 COMINIT 2
{t . M © Protocol Co nfiguration
The port connectedto the
& - device must be intialized || Mame:  |Frotocel 1
Power-up bit and configured
- - - Com Post - | COM2
— | N ENO
. PROTOCOL
2 CONFIG MED Function in progress ; |MB (0 Funchon in Progress |
Protocol_1 |~ i
LT Functionin Shatus - [MI0: Status J
| MID
o Shatus Cancel |  Help |

Send: Data Request

The application requests data via the Protocol Send FB. The Send FB enables
you to structure messages that conform to any protocol's requirements.
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Below, the Vision sends a data request to Unit 01. The request is Command
03, Read Register, and the register is Register 25.

: %63 - < I 1
1 second pulse Function in . .
Progess . . . . . .
1 Pl 1 % E M FHO—
L os o a o= s . . . . |PROTOCOL
SEND
Pratocal 1
; Message Body
Desvic e
Protocol:
Message
Structur e 02
for Data . _ g .
Reque st Unit 1D ommand Data Request Resemnved [Checksum

i Pro ocol Send
Data —_— X JE—
Reguest Pratocal b

#
Message r y 0] 03[0 0 z SjEEmfr 1] 0 000 |

4
v Start Of Teut [STH] [v End O Text [ETH]

Length: |1 - Length: [ Rd
5T, e I
End Of Mezsage ETH
Control

Characters 0K

| Cancel | Hep |

Scan: Receiving Messages

A Protocol Scan FB contains messages. Activating the Scan causes the Vision
to check if it has received any of the messages contained within the Scan FB.
Note that the controller can only receive messages that are defined in the Scan
FB.

Note - In order to receive new messages, you must clear the communication
buffer by using the Reset Buffer operation. You can save the contents of the
buffer at ay time by using the Copy Buffer operation.

Below, the application enables the Vision to receive a response to Command
03. Note that Buffer reset follows the Scan.
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@ —EN ENC
FPROTOCOL
SCAN
ME 2
Protocal 1 = Session
3 LK -
Muriber of Bytes - -
Ml 4
3 Index of
@ B 2 . . ME 2 ME 4
Seszion T Seszion
Complete : Complete
| Bl M__EHN {E} {5}
4 : o - |PROTOCOL g g g
BLIFFER RST
Protocaol_1

Note that the Scan message contains a Data Response field that is long
enough to contain the contents of a register.

Device T ¥ 1 | | | | | | I
Pratacal: 02 Jo 1 00 00 2F
Meszage
Structure
far Data 5TX Unit 1D Data response (read from Req. 725) Resemnved |Checksum|] ETX
Responze
Pratocal i
coan FE Emo v 11111 11 2 2
4 >
[ Shart OF Test [STi] v EndOF Text (ET:]
Length - |1 ﬂ Length: | |
CTH: ETH:
End Of Mezsage ETX
Seszsion Complete: [MB 2 Seszion Complete J
Mumber of Butes received: |h-‘|| 3 Mumber of Bytes received J
Index of Received Mezzage: |Ml 4 Index of Received Mezzage J oK Cancal I Help |

Advanced Mitsubishi Frequency Converter

The information below is intended to accompany the sample application
Mitsubishi.vlp. This application shows how to exchange data between
networked Mitsubishi frequency converters and a Vision controller.

Data exchange is performed using the Mitsubishi communication protocol, via
VisiLogic's communication Protocol FB. By modifying the FB's parameters, you
can exchange data between Vision controllers and external devices using many
different protocols.

About the Mitsubishi Protocol

The Mitsubishi manual for the converter used in the example may be found by
accessing the Mitsubishi site at:
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http://www.meau.com/eprise/main/Web_Site_Pages/Public/Documents_Downl
oads/P-DD-Technical-Manuals,

entering SH(NA)3197-B under Title, and then pressing Search. Note that this
manual is in .pdf format and requires you to have Adobe's Acrobat Reader
installed on your system.

The manual includes complete protocol requirements. The elements used in
the sample application to implement the Mitsubishi protocol are presented
below.
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Read Commands

Frame
Command | Data Ho. | Descoriptions Length
oM 80-20E Data Walue and proceszing infarmation of status dizplay 12
02 oo current alarm number 4
an Absolute position of motar end in pulze unit g
=y Ab=olute position in command unit g
05 0n-35 Current value of carresponding parameters (decimal numbers | &
in data number correspond to the parameter numbers)
33 10-1% Alarm numker 4
20-15 Alarm Time g
35 80-50E Data value and processing information of status display when | 12
alarm occurs
1) Fegister | Register amourt (single register) g
numkber
GE Register | Register amount (double register) g
numker
Write
Setting Frame
Command | Data Ho. | Descariptions Range Length
i an Status Display clear 1EAS )
§2 an Alarm reset 1EAS 4
i 00-35 Write to corresponding parameters (the Aresas g
decimal number in the data number according to
carresponcs to parameter number) parameter ¥
92 =1 Cammunication device input signal
B8 00-3F Program data
B3 Register | Register amount (single register)
numker
BA Fegister | Register amount (double register) g
numker
Station ID #

Each converter is assigned a station humber. Station numbers are transmitted
in hexadecimal.

IDNe. |0 |1 [2 4[5 |a |7 |8 | % (10]11[12]15]14]15
JIS & o1 {2 4 |5 |6 |7 |8 |2 |4&|B |C |D|E|F
IDMe. |16[17|18 |19 20| 21| 22|23 2425 26| 27|28 |29 |30 31
JIS5 & G |H|I E(L|M|H|2|FP[Q|RE([3 |T|T|¥
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Examples

Protocol message structure
Send

The FB shown below is located in Net 8 within subroutine: Send command to
Mitsubishi. Note how the messages in the Protocol Send FB are configured to
conform to the Mitsubishi message structure.

ASCH character SOH(O1 1 marks o ) L) = ) ) I E )
the heginning of Data
e heginning of a message o o efGommand | T Mo Dita T loheck-sun
oy A I 1 A
Station (D #, ¥ +
transmrl'h_ed as command #
hexadecimal t2hl
[zzeislile) STH02] Type of data
B precesds tranzmitt eclf
=
Piotocol serd data request requested x|
cocd bl :|MFE-JE-'IEIE-S na j .ﬁ.dvanced...l
el ETX
E E E E E B | follcres End of Message
5 B B B K § - determines checksum
format and placement .
— Options are selected that
v Stark OF Test [STi) v End OF Text [ET] confaorm to the protocol's
recjuirements .
Length : |1 j Length : I
>

End Of Meszage || ETH _Checkzum

Send Meszzage number : |MI 1003 : Snd: Meszage line number

~

0k | Eancell Help |

Scan

The FB shown below is located in Net 3 within subroutine: Check answer after
sending. Note how the messages in the Protocol Send FB are created to
conform to the Mitsubishi message structure.

Error codes

The Mitsubishi protocol uses an error code to determine if data is transmitted

correctly.

When a converter receives a message, it replies by sending a message to the
controller, according to the table below.

Error Code
Homal | Alamm Description
a Data trans mitted properly

B b Parity errar

C C Checksum error

o d Character errar

E e Command error

F f Drata # error
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ASCI character STH(O2) marks
the beginning of a message

End OFf Messagel ETH Checksum

= T T T e T
s [ata
Station 1D #, ;_ CEEE] Number Data T |Check-sum
received as [ [ [ #
hexadecimal J
Etror Code
Upper-casze=rarmal
p il Loveer-case=Alarm il
- Fixed text Datsr the
% B (@ | S Selef apo'y  |10CSRO0 ~]
" End of Message
determings checksum
1 format and placement. =
1TfAQO0 O Options are selected that —
T b ET¥ followes the data T T
1 E requirements . -
4| | 3
v Start OF Text (ST ~Terminatar
% End Of Text [ET=] " MessagdLength
-
Length : |1 j Length : |1 j I J
— Pﬁ T " Silence: Duration mS]

=l

Session Complete :

|ME 1003 : Session Complete

Mumber of Bytes received :

|MI 1019 : Mumber of Bytes received

Mumber of received Message : |I‘--1I 1020 : Mumber of received Message

I B

ok,

Cancel

Help
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Protocol FB (TCP/IP) Overview

Protocol FB (TCP/IP) Overview

Use the Communication Protocol TCP/IP operations located on the FBs menu to

enable your controller to exchange data with TCP/IP-enabled devices, such as
frequency converters, bar-code readers, and printers. The controller must
comprise an Ethernet card. Communication Protocol TCP/IP operations are
located on the FBs menu.

You can find general information about Ethernet, IP addressing, sockets, and
ports in the topic About Ethernet.

Specific information on implementing Ethernet is provided in the topic Using

Ethernet.

Protocol TCP/IP operations are located on the FBs menu.

For more information regarding Protocol operations, refer to the topics below.

Example: TCP/IP Master

The nets below show the elements that are required by a master PLC. Note that
the master application requires Socket Init and a TCP/IP Connect function, and
that when you wish to terminate a session, you must include a Close Socket

function.
582 EN_ ENC N__ ENC] N _EN N__ ENQ]
Power-up bi PLC NAME TCPAF Teear | - - - - - - P.TCR/P
| Master CARD INIT SS!ZIEEI:;;:I!IT 'Sncket'IDefau.l:_ CONFIG i
1 TP (20256), |Proteced TC.[7 granys
5B 142 SB 144 —EN __ ENC—
Ethesreet: Card Ethemet TCPAF } - -« - .
[ratiakzed Socket 1 COMMECT | - - - . -« -« . . . . . ..
— | | Socket] |} - - . o - - oo oL
5B 148 EN  ENG
Ethemet: P. TCPAP
Socket 1 SEND TCP D3
o .I. . [Potocal TL[7 SendMessage |~ C 0

Example: TCP/IP Slave

The nets below show the basic conditions enabling a TCP/ IP slave to receive

messages.
B2 N__EN N__ENC EN__EN N__ENC]
Powet-up bit PLC NAME TCPAP | - TCPAP | - - - - - - - P. TCRAF
Slawe CARD INIT SOCK.IMIT | - CONFIG
Socket 1 Defaul: MO
SR ket1 | . i L
T Socke! TeP(zo2sel. |Protocol TELT Sigs
5B 142 SB148 —EN _ ENQ
Ethiearet: Card Ethemel: PTCPAP } - - - -« - - -« « « .
Irtialzed Socket 1 SCAM ¥ 2 AR I L
_i : ] I Prlzltl:ll::l:ll 'TI: r Heggm .............
| MM
Index of
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Protocol FB (TCP/IP) Overview

FB Operations
Configuration
Scan

Send

To learn how the Scan operation works check the Protocol FB chapter. This
chapter also includes information regarding Variables, Status and Error

Messages.
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Protocol TCP/IP: Confiquration

You create messages and attach variable data in Protocol TCP/IP Send and Scan
operations. Each operation is linked to a Configuration. When a Send operation
is called in your program, the Configuration determines which socket is used for
outgoing messages; when a Scan operation is activated, the PLC monitors that
socket for incoming messages.

Note The Configuration should be placed in the Main Routine, before any
other FB operations. If the configuration is not active, Protocol
operations will not be processed.

° Before you place this FB in your Ladder, your application must
include:

- a Set PLC Name function

- a TCP/IP Card Init to configure the Ethernet port
- a Socket Init function, initializing a socket to TCP
- TCP Connect and TCP Close functions

° The Protocol FB does not support UDP.

You can use Socket 0, if you change it to TCP in the Socket Init
Function.

Note that after you make this change, the default text remains
UDP, even though the socket is initialized to TCP.

5B 2
Poweer-up bat

— | H__EHJ E EHNCH
Coe PLC MAME | - TCPAP . TCPAF

PLC1 .| CARD IMIT SOCK INIT

Socket 0

Change the default to TCP.

The defautt text for Socket : .|
0 reads UDP, even af?er MasterSlave m
vou change Socket [nit to
[ 0K | Cancel | Hep |
N ___ENO————————————
: - P ICPAP
" Socket0 Defautt | “UME T Mg
" UDP [20000) Protocd ET.. Shatus
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Protocol TCP/IP: Configuration

il

[ Status

B Protocol TCPAIP Configuration

2 R R [0 ~
HI‘IIII IF‘I Aﬂ:hml:l
nHIEII -IP2 El:lm Auddiess 1
I M1 300 -IP 3 20000 Addiess 2
: 20000 Addiess 3
20000 Address 4
20000 Addiess 5
20000 Addiess B
20000 Addresz 7 w

7 Ceas Lirk R Help

Parameter Function

Name Identifies the configuration. You use the name to link Protocol Send and Scan operations
to a configuration.

(IN) Socket Determines which socket is used for communicating the messages.

(OUT) Status Mi If errors occur when the Configuration is used for a Send or Scan operation, the value of
the linked Ml indicates which error has occurred.

Addresses Ml or Provides the list of device's IP addresses for Scan operations.

Constant
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Protocol TCP/IP: Scan

Protocol TCP/IP: Scan

A Scan operation contains messages. Activating the Scan causes the PLC to
check if it has received any of the messages contained within the Scan. The PLC
can only receive messages that are contained in a Scan FB.

Each Protocol Scan operation is linked to a particular Protocol Configuration.
The Scan only registers messages that are received via the Socket defined in

that Configuratio

Scan is located u

n.

nder FBs>Protocol TCP/IP.

Note Maximum message length is 500 characters; a message may
include up to 50 variables. Note that, no section of a message--
whether text or variable--may exceed 255 characters.

° A message that is received overwrites a previously received
message.

. The PLC cannot receive more than 1 message per program scan;
this means that if the PLC receiving messages has a scan cycle of 1
second, the sending device should not send more than 1 message
per second.

Inserts a Inzerts & Addd & Delete all Select the name of
YWariable into contral delete the configuration to
Mmessage s h
the meszage character Message s ke uzed inthe scan
Meszage s .
incex ¥ g =] ? iﬂ: ;N: 3*: }t Clear A8 | Select Name : | FrﬂtncnﬁEFIIPJ ;I
Yariahles
gy S [t a| r| ¢ IR AppeEar in
Soan T aAlS t e p 1111 1 1EE2 2 gughﬂrﬂd
[L=]Le b
LA To create fixed text, click on
il aline andtype 5
Message Ready: [ME 1: Message Ready
Mumber of Butes recenved: ||'~'I| 5 . Mumber of Bytes received

Index of IP

Index of Feceived Meszage: M| & : Index of R eceived Mestage

: [MI 7 - Index of IP

IP Start Vector of 5 integers: M1 8 : Wector of 5 integers

R ERE

Ok | Cancel | Hep |

Message index

Identifies the incoming message.

Scan Length

This enables you to define the length of each incoming message, via the drop-down box that follows
Message index #. Scan Length causes the Scan FB to use the length of a message to define

whether an incoming message is legal.

The length of an incoming message cannot be less than the length specified in the Scan operation.
Note - If you use Scan Length, arrange the messages in ascending order, for example, message #0
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may contain 3 bytes, #1 may contain 4 bytes, #2 may contain 6 bytes, etc.

Paramete Function

r

Message M Turns ON when: Turns OFF when

Received B Turns ON when the PLC Turns OFF whenever the Scan operation is called by the

receives a valid message. program.

In your program, link the Message Received bit to a positive
contact, then use this condition to activate Copy operations,
such as for the message variables, Number of Bytes Received
and Number of Received Message.

Note «

-If the PLC receives a message which is not defined in the Scan FB, the message is invalid. The Message Received MB
remains OFF.

-If a message in the Scan FB contains a Numeric Variable field', and the PLC receives this message with non-numerical
characters in the field (except for leading spaces), the message is invalid. The Message Received MB remains OFF.

-An example of leading spaces is if, for example, the Numeric Variable field is 4 boxes long, and the 'number' 22 is received. In
this case, the Scan FB will register the number22 preceded by 2 leading spaces (_ _ 2 2).

Number of Ml This holds the number of message bytes. It is initialized by the system when a different message is
Bytes received.

Received

Index of Ml This holds the index number of the received message. It changes when another message enters the
Received system.

Message The value in the linked Ml is valid only when the Session Complete bit in ON. During this time, the

linked MI contains the index number of the last valid incoming message.
Once an invalid message has been received, the first incoming character of any message causes -
1 to be written in the linked MI.

Index of IP Mi When you create the Configuration, you create a list of IP addresses of the devices in your TCP/IP
application. Each IP is assigned an index number.

This list is used by the Scan operation.

When a message is received, the IP and exit port of the sending device is written to a vector of 5
Mls. The first 4 contain the IP address, and the fifth will contain the port number.

If the IP of the sending device matches an IP in the Configuration list, the index of the IP is written to
this MI.

Note - If the IP of the sending device is not in the Configuration list, the PLC receives the data, but
the value -1 is written to the MI.
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Message Ready: [ME 1: Message Ready
Mumber of Bytes receved: |h'|| 5 : Mumber of Bytes received

=
|
Indes of Received Meszage: M 6 - Index of R eceived Meszage J
B

__findexof IP: IMI7 - Index of IP
IP -Start Yector of 5 integers: M & - Vectar of 5 integers

The Index number

appears inthe
Configuration. i Protocol TCPAP Confipuration

Note -« If the PLC receives a message from a device with an IP that is not in the Configuuse Scan
Length, arrange the messages in ascending order, for example, message #0 may contain 3 bytes,
#1 may contain 4 bytes, #2

IP Start of Ml This is the start address of a vector of 5 Mls.
Vector, 5 When a message is received, the IP and exit port of the sending device is written to this vector The
Integers first 4 contain the IP address, and the fifth will contain the port number.

Protocol Messages
Messages can include:
@ Fixed Text
This text does not change.

Toinclude a
vatiable, click on
thiz icon

Sariables appear
in numberead
fields

i Protocol Scan

Fized text is
created by
clicking on & line
and typing

& Variables

These variables may be received by the PLC: Numeric, Stream, and Checksum.

# Control Characters

These can be added according to protocol requirements.
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Protocol TCP/IP: Scan

B Protocol Send

0 1

Enter cortrol characters,
zuch az a null character, by
double-clicking a cell and
clicking & character in the
table that opens

rratocal b

0 3 0 0 2 5[

Scan operations containing more than one message

Note that if a Scan operation contains more than one message with identical
variables that use the same format, the PLC will overwrite the variable values

as they are received.

To enable the PLC to differentiate between the messages and their attached
variables, include fixed text and/or control characters within the message.

The PLC can use Fixed Text to identify variables, even if the variables uze identical formats.

If received messages are
different lengths, you can
uze Scan Length to identify
incoming variables .

Inthiz caze, fixed text does
nat have to be uzed --

if mezsages are arranged
in order of descending
lencth .

»

L

S bt alr
St olpll?|1 0|1

Index of IF;

2

2

When these idertical variables are
received, the PLC will write the values
into the correct registers.

2

W e Be 3. 3+ P Cleardll | SelectName: | Protocol TCPAP_L v

2

Message Ready: e ==

Mumber of Bytes received M1 5 Number of Bytes received

Index of Received Message: [MI B Index of Received Message

[MI 7 : Index of IP

IP -Start WVectar of 5 integers: Ml & - Vector of 5 integers

oLl L

OK | Cancel | Hep |
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Protocol TCP/IP: Send

Each Send operation is linked to a particular Configuration; outgoing messages
are sent via the COM port selected in that Configuration. Send is located on the

FBs menu.
Inserts & Acdd & Select the name of
cantral delete Enj:tsea aE:IS the configuration to
character messages g be uzedinthe scan

Inzerts &
“ariable into
the mezzage

Message
index number

A message can contain fixed text, control
characters, and variables

L

Send Meszage succesded: [ME 1 Send Message succesded _J

oK Cancel | Hep

Send Message Determines which message in the FB will be sent.
Number In the program, store a message index numbers in the linked register. When the FB is called, message
whose index number currently in the linked MI will be sent.

Protocol Messages
Messages can include:
# Fixed Text

Fixed text must be included if there is more than one message in a Scan. This
enables the PLC to identify the message.

@ Control Characters

These can be added according to protocol requirements.
@ Variables

These variables may be sent by the PLC: Binary, Numeric, Stream, List of
Texts, Checksum, Date, and Time.
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Variables

Variables enable you to send and receive a variety of dynamic data from your

process.

Variable Types: Send

Toinclude a
variakle, click on
thiz ican.

Yariables appear in
numbered fields. To open a
variable, double-click itz field.

X

=

Advanced... I

The PLC sends messages via the Configuration linked to the Send operation.
These are the types of variables that can be attached to an outgoing message.

# Binary text

Use this type of variable to send text based on the status of a linked bit.

Protocol Messages

Thiztext is

@ Binary Text | Y| Vit it eric: Stream | -%-_’f Lizt of Te:-ttsl Checksur{ 4 | » “

sent when the zent when the
linked hit is linked hit iz
OFF O
1Eystem OFF
- Link : |MB B : Syztem Status _I
0k | Cancel |

# Numeric

Use a Numeric variable to send a vector of registers. You can send register
values as Binary, Hex as ASCII, or Decimal ASCII. The variable field
automatically adjusts to fit the size of the data to be sent.

Note + Sending Hex as ASCII: the PLC transfers the value to ASCII, and

Hex and sent as follows:
38, 46, 30, 33, 42, 43, 41, 31.

sends it byte by byte, beginning from the most significant value.
Thus, the value 8FO3BCA1 sent "Hex as ASCII" will be converted to
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% Protocol Yariables

917 Binasy Teut [ Numeric |@ Mumeric Struam] 24 List afTaxtsl Ehecksu’; i

Sendas:  |Decimal ASCII =l
e Thiz
Thiz iz the )
first recister determine s Wector Length - |1 j
inthe wector the vector
lencth Farmat
DacimdPuht:lE 'l . IO 'I
Leading Typs: ILeading CeIng j
Prefix Fomat - INC. Prefix j
Link : [ML 1 Send data
C
# Stream
Use Stream to send a vector of registers to a target device.

Each cellin the
variable contains
the data fram one
register inthe
vector

The length of the
vector of registers
to ke sent

Determines which
data bytes will bhe
sent from each
register

Bx R | & o | D De I I | o Oewrdll | Select Name : |Protocal_1 ~|  Advanced..

Protocol Messages

WVeclor Length
* Diect [3 ~]

" InDirect: | | &

“Fomst | TR

The first register
weithin the wectar
to khe sent.
“alues canbe
sent from 16 and
32-hit registers

Convert OME Linked Elemenit to 1 Send Bytes 2
Convert ONE Linked Elemenit to 1 Send Biles
Comven DNE Laked Elemert o 2 Send e — =

Link : ML2:

Note ¢

Values are sent in binary format, beginning from the LSB. Thus,
the value 8FO3BCAL1 is sent as follows:

A1, BC, 3, 8F.

In order to send floating values, select MF and the Convert 4 bytes
into 1 linked element option. Note that the PLC uses the big-
endian system; meaning that the most significant value in the
sequence is stored at the lowest (first)storage address).

Stream Variable Format

The format determines which bytes are sent from within a register.
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Yector Length: |5 j

Correert OME Linked Element to 4 Send Bytes j

Convert OME Linked Element to 1 Send Bytes
Corvert OME Linked Element to 2 Send Bytes I —

Lirk - IML 0: I:::unvert OME Llnked Element tu:u 3 Ser‘u:l Butes

Cancel I
& 1->1
Select this to send the low byte (first 8 bits) of each register in the vector.
6 Protocol Send . x|
& Bz @& | o | e L i % | ¢ Clear Al | Select Mame : ISEWD =] ﬁ.dvanced...l
Protocol ¥ariables
B Binar Ter:tl Mumeric Mumeric: Stream | 2 List ofTe:-ttxl Ehecksurt s | Cancel Help |
Wechar Length:|3 j
Format {11 =l S
Link : [MI 6 25 P R
F i Cancel | ........

*  2->1
Select this to send both low and high bytes from each register in the vector.
Note that this is an entire 16-bit register, and the first 2 bytes of a 32-bit

register.
8 Protocol send x|
& ® | =l @ | o S d,. 3 | o Clear &l | Select Mame : | Servo j .-’-'A.dvanced...l

Vectanength:lg j S

Convert 2 Receive Butes to ONE Linked Element
Link : |MI 6 | o
il Cancel | e

& 4->1
Select this to send all 4 bytes of each 32-bit register in a vector.
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6 Protocol Send x|

j Advanced... |

rotocol ¥ariables ﬂ
2 Binary Te:-ctl 1] Mumeric ] MNumeic Stream

1A;7| ListofTextsI Checksur[ S | Cancel Help I

“ector Length : I 2 - l

Convert 4 Receive Butes to ONE Linked Element

Link : ML 2 [
il Cancel |

& List of texts

This type of variable contains a list of numbered lines of text. The value within
the linked operand 'points' to the number of a line within the list. When the

operand value is equal to a particular line number, the text of that line is
included in the variable.

Selecting the Define Length option enables you to make all of the text lines a
uniform length, regardless of the number of characters a specific line may
have. If a text line is shorter than the defined length, empty spaces will be
added; if the text line is longer than the defined length, excess characters will

be cut off.
8 Protocol Variables x|
— b i .
o1 Binany Text | Mumeric | Mumeric Stream 2] List of Tests IEhecksm{ il
Here, if the value of MIS iz 1, text line
"Water Pressure Low!' will be zent.
"Wigter Pressure Low' contains 17
characters. Since the line lendgth is set
to 19, 2 empty spaces will be added.
The valug in the [V Define length
linked operand
determing which SN Link : [l 8: _I
text line is zent.

Ok, | Ear‘u:dl

@ Checksum

Via this variable, you can calculate a checksum and attach it to a message.

Use the options to configure the checksum according to the requirements of
your particular protocol.

@ Date

Use this variable to send the current date according to a selected format.
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B Protocol Yariables . x|
Checksum Date | Time | 4
Format : [DD/MMAYY j

DDAMMA Y
DDA
MDD A —
Link. : | [
Ok | Carcel |
® Time

Use this variable to send the current time according to a selected format.

i Protocol Yariables ' x|
Checksum | Date Time l 1 | k
Format : | HH:MM:SS =]

HH: M [%

Lirk |

0K | Cancel |

Variable Types: Scan

The PLC scans for messages that enter the system via the Configuration linked
to the Scan operation. These are the types of variables that can be attached to
an incoming message.

To correctly identify incoming variables, use either Scan Length, or include fixed

text.

Notes

Scan Length can be defined for each message via the drop-down
box that follows Message index #. Scan length causes the Scan FB
to use the length of a message to define whether an incoming
message is legal.

This parameter overrides Start Of Text and Terminator settings.

If you use Scan Length, arrange the messages in ascending order,
for example, message #0 may contain 3 bytes, #1 may contain 4
bytes, #2 may contain 6 bytes, etc.

If a Scan operation contains more than one message with identical
variables that use the same format, the PLC will overwrite the
variable values as they are received.

To enable the PLC to differentiate between the messages and their attached
variables, include fixed text and/or control characters within the message.
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Variables
The PLC can use Fixed Text to identify variables, even if the variables uze identical formats.
2 Proloco PFIP
d BB 2 D3, F+ P Ceardl SelectMame:| Frotocol TCR/R_I ﬂ
i] |5 t Al 2 2

If received messages are i] S/ teplll 1T IT|T]1 2 2
different lengths, you can
uge Scan Length to identify 2 YWhen these identical variahles are
incoming variables . g 13 received, the PLC will write the values >
In thiz case, ficed text does into the correct registers |
not have to be uzed -- Message Ready: e e =]
if mezsages are arranged Murmber of Bytes received ||'-il 5 : Nurnber of Bytes received J
in order of descending
length . Index of Received Message: M| 6 : Index of Received Message J

Index of IP: [MI'7 - Index of IP |

IP -Start Vector of 5 integers: [MI & - Vector of & integers _I Ok | Cancel Help |

# Numeric Receive

Use a Numeric variable to receive a vector of registers. You can receive
register values as Binary, Hex as ASCII, or Decimal ASCII.

i Protocol Yariables x|
Murmeric Receive | Mumeric Receive Stream | Checksuml

The length of the vectar that is : =
used to stare the incoming value |Demmal ASCII: Fixed Length j

The start of & vector, where each Vector Length: I3 j

register value within the vectar

determines the decimal point .
o . Format
location in each received

corresponding register Decimal Point
: [MH 1.
The number of data bvtes the
value in each incoming register
byte length of each value Length:
The start of the vector where the Prefis Sign Format :

incoming walue iz stored.

E\ﬁﬁﬁ;‘wa; N

Receive
“ector

Ly mo [[T[ZB[] o[ [2[[5

Mo decimal poirt

Decimal
Foirt

L wn [T [T T1] me[]][o] w6 ][]

@ Receive Stream

Use Stream to receive a vector of register values from an external device and
copy them into a defined vector of registers within the PLC.

Note + A vector is read either until the end of the defined vector length, or
until a null character is encountered. By adding a null character to
the end of the stream, you can mark the end of a data string. This

VisiLogic Function Blocks 183



VisiLogic Function Blocks Variables

can prevent other data, that might be present in a vector, from
being added to the data string when the vector is read.

In order to send floating values, select MF and the Convert 4 bytes
into 1 linked element option. Note that the PLC uses the big-endian
system; meaning that the most significant value in the sequence is
stored at the lowest (first)storage address).

8 Protocol Scan Yariables EI

Mumenz == Siream I I:hed;tum]
Appends
'l ta the VectorLengih: |3 = ‘|
end of the
data Convert 1 Receive Bytes to OME Linked Element j

v, Add Ml To The End OF The Stream
Link. : [MIE: |£I
0k | Cancal |
]} = 7 g | 10

Bytes [049]055 f04a|0sefosT (053] 0 |os5|0ss |055)

@ Checksum

Via this variable, you can process the checksum of an incoming message. Use
the options to configure the checksum according to the requirements of your
particular protocol.
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Protocol TCP/IP Status Messages

The MI Status Operand in the Configuration shows the state of Protocol
communications.

B Protocol TCPAIP Configuration

Ml
Stalues

|Socket0

IEE__
‘} MI100 1P 1 Addiess 0

] M1 200 - 1P 2 m Address 1

I M1 300 -IP 3 20000 Addiess 2

3 20000 Addiess 3
|4 20000 Auddiass 4

| 5] 20000 Addiess 5

[ B 20000 Addiess B

20000 Addiess T w

s | Cancel Hedp

Protocol Operation Status Operands
When you place a Protocol Configuration your application, the linked operands indicate the status of Protocol

operations.
Status Ml Automatically initialized to 0 when an operation is activated.
Messages Updated at the end of each attempt to communicate via the Configuration.
Indicates status of communications, according to the table below. Note that the current value
always shows the most recent status.
Value Error Message Indication
0 No Error Operations successful
2 General Configuration Error Indicates an unknown system error.
257 Send: General Error Indicates an unknown system error.
259 Send: Invalid Message Index The message that is referenced in the Send operation does not exist.
260 Send: Invalid Operand Type The message references an operand type that does not exist in the
system.
261 Send: Invalid Operand Address The message references an operand address that does not exist in
the system.
262 Send: Data Overflow The message data exceeds 512 bytes.
263 Send: Format Error The message contains variable fields that are not long enough for the
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Protocol TCP/IP Status Messages

attached variable data.

264 Send: TCP/IP General Error Check the TCP/ IP Sls

513 Receive: General Error Indicates an unknown system error.

514 Receive: Invalid message The received message does not exist in the system.

515 Receive: Checksum Error The message may have been corrupted during transmission.
Note

To automatically reconnect a lost Ethernet connection, turn SB 168
Automatically reconnect (keep alive) ON at power-up.

To enable PLC to disconnect when the Ethernet connection is
inactive for a period of time, assign timeout values in SIs 103 -106

To enable a PLC attempt to reconnect when there is no
communication from the connected device for a period of time,
assign timeout values in SIs 107 -110
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PID Overview

The PID FB enables you to use system feedback to continuously control a
dynamic process. The purpose of PID control is to keep a process running as
close as possible to a desired Set Point. VisiLogic's PID FB includes auto-tune.

@ In order to ensure proper PID function, you should use Autotune.

During the Autotune process, the PID function collects certain essential data.
Unitronics' proprietary PID algorithm uses this data to run smooth, accurate PID.

Note that you can use the Read Control Components FB in conjunction with the
PID Server utility to create a data file to send to support@unitronics in the event
that you require technical support for PID applications. Information on how to
create a data file is in the PID Server help file.

FB Operations
PID Configuration
Run Auto Tune

Run PID

Pause Integral & Derivative Calculation
Error Integral

Read Control Components

PID Autotune

Auto-tuning loops enables the system to set the parameters for PID.

The picture below shows the elements of a basic PID application with Auto-tune.
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Runtudobmee - - - - - - - - . - . - -} - -

[ ConbielVabe | |

Ml 11
PDStabuz |- - - - - - -] - .

ME 2

| Avtotune done

sB2
Powet-up bit
COMNFIG
Ml 0 Ml 10
—1 " setPoint-the ] FID.T
MI 1 1
Process Value
MB 2
Auto-tune done Ax=B
M 11
s I s | [TV 5 o
| :T: S
SE &8 MB 2 ME 1
F1 - Aubo-une done -
— FI {E} {3}
MEB 1 Ce e A>=B |-
Flurn Auto ture Mi 11 IR
7 FID Status
. DHO dg
MB 2 B 1

#.Lm-tuudms:ﬂm.ﬂunums:-::---------------

After Auto-tune runs, the P, I, and D values are automatically written to the
Configuration parameters and the Auto-tune vector is also filled with the Auto-

tune parameters.

Note

Examples

Note that, once you have run Auto-tune, you can back up the P, I,
and D values, the sample time (ST), and the 32 MI-long Auto-tune
vector into a Data Table. You can then transfer these values to
another Vision controlling an identical system, in order to run PID
without tuning the loop.

PID Tips can help you with certain PID applications, such as those using SSR

switches.
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PID Confiquration

To place a PID Configuration:

1. Select PID Configuration from the FBs menu, then place the function in
the net; the PID parameter box opens.

2. The Select Operand and Address box opens; prompting you to link
operands to the PID parameters.

Note + To enable PID, values must be provided for:

# Set Point

¢ Input Range:PV Low Limit & PV High Limit

# QOutput Range:CV Low Limit & CV High Limit
These values are used to Auto-tune the loop.

After Auto-tune runs, the P, I, D and Sample Time values are automatically
written to the Configuration parameters.

SR 2 & PID Configuratior
Power-upbit | - . - - . - Nama:
MI 10 I
I_ Set Point - the | Control Value FID_1
- M1 MI 11 Ml 0 DEC  Set Pomt - the targel value
- Process Yalue FID Stabus Ml 1 DEC  Process Value - the PID input
Ml 2 DEC  Proportional band - defined in unitz of 0.1
Ml 3 DEC  Integral time - defined i units of 1 secon
M 4 DEC  Derivative time - defined in urats of 1 sect
Ml 5 DEC  Sample Tene - defined in units of 10 mSes
ME 0 Action: 0: Reverse{Heating-default) 1: Dir
Ml & DEC  Input Range - Process Value Low Bmit
2] 7 DEC  Input Range - Process Value High kit
2] 8 DEC  QOutput Range - Control Yalue Low it
Ml 9 DEC  Dutpat Range - Control Vahue High linit
Ml 10 DEC  Conrol Walue - the PID output
OUT I | DEC  PID Status
Ml 12 DEC  Autortune parameters [ start of vector, 32
[ok ] conce Help

PID Function Parameters

Parameters: Type Function

Inputs

SP: Mi SP is the target value for the process. In a heating system, this is the temperature value set

Set Point for the system. Note that the Set Point and Process value must be given in the same type of
units (degrees Celsius, bars, meters per second, etc.)

PV: Mi PV is the feedback from the process. PV is output from the process and input to the PID

Process Value function. In a heating system, the temperature measured by a temperature sensor provides the
PV.

Kp: Mi Use this parameter to define the proportional band, in units of 0.1%. The proportional band is

Proportional a percentage of the total Process Value (PV). Itis a range defined around the Set Point.

Band When the PV is within this range, the PID function is active.

Ti: Mi Use this parameter to define the integral time, in units of 1 second. Integral action responds to

Integral Time the rate of change in the controller's CV output relative to the change in Error. The integral
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time you set is the amount of time, as calculated by the controller, required to bring the
process to Set Point.
Note that integral (wind up) error may be initialized via the Force Error Integral operation.

Td: Mi Use this parameter to define the derivative time, in units of 1 second. Derivative action

Derivative Time responds to the rate and direction of change in the Error. This means that a fast change in
error causes a strong response from the controller. The derivative action ‘anticipates’ the PV’s
value in relation to the Set Point and adjusts the CV accordingly, thus shortening the PID
function’s response time.

ST: Mi Use this parameter to define the intervals between PID function updates, in units of 10mSecs.

Sample Time

Action: MB Select Off to activate Reverse Action (control type = heating), ON to activate Direct Action (

0: Heat, 1: Cool control type = cooling ).

Input Range: Mi Use this parameter to define the lower limit for the Process Value.

Process Value

Low limit

Input Range: Mi Use this parameter to define the upper limit for the Process Value.

Process Value

High limit

Output Range: Mi Use this parameter to define the lower limit for the Control Value.

Control Value

Low limit

Output Range: Ml Use this parameter to define the upper limit for the Control Value.

Control Value

High limit
Parameters: Type Function
Outputs
CV: Ml CV is the output from the PID function. CV is output from the PID function and input to the
Control Value process. Note that this output signal may be an analog or time-proportional variable value.
Status Mi Value  Message
>=0 FB status OK
M_e_s_sages <0
Inr|1t|allzed to0 -1 Proportion band zero.
"é’ e'f‘. tion | -2 Input range is invalid (PV input).
on |gt:jra fon is -3 Output range is invalid (CV output).
activated. -4 Integral has reached maximum of 100,000. PID will not allow the Integral value
to increase any further.
-5 Error in Auto Tune vector addresses, ex., the vector exceeds the final address in
the Ml data type.
-6 Set Point less then Input low range or Set Point more then Input high range.
-7 to-10 Auto tune error.
-1 Noise is more then 5% of Input Range.
Auto-tune .
parameters MI The start of a 32 MI-long Auto-tune vector that contains
the Auto-tuned parameters.
Note «

Note that, once you have run Auto-tune, you can back up the P, I,
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Run Auto-Tune

and D values, the sample time (ST), and the 32 MI-long Auto-tune
vector into a Data Table. You can then transfer these values to
another Vision controlling an identical system, in order to run PID
without tuning the loop.

Run Auto-Tune

The Run Auto-tune operation uses the Configuration's parameters:

@ Set Point

# Input Range:PV Low Limit & PV High Limit

# Output Range:CV Low Limit & CV High Limit

These values are used to Auto-tune the loop. After Auto-tune is run, the Auto-
tune MB turns ON, and all of the Auto-tune parameters are written into the
Autotune Parameter MI vector that is defined in the PID Configuration.

Note Note that, once you have run Auto-tune, you can back up the P, I,

: and D values, the sample time (ST), and the 32 MI-long Auto-tune
vector into a Data Table. You can then transfer these values to
another Vision controlling an identical system, in order to run PID
without tuning the loop.

In order to Auto-tune the loop, the PID Run operation must be
suspended.
B PID Run Auto Tune
100 N EN Select Name:
MB 1 As=B FiD -
Rur A tune VET : ] AUTO TUNE VE 2 2]
FID Slems_'A i FIDT T Ao Tune done
— — | Params [ Type [ Add [ a_ [ [Fomat [Desciplion |
e B o1 3 DEC Stage 3
De0 1p Mg 2 Auto Tune done
[ o ] comca | Help

Auto-tune Parameters

Parameters: Type Function

Inputs

Stage # The number of Stages aids the system to determine accurate Auto-tune parameters. The
Default is 3. The higher the number of stages, the longer the Auto-tune time, however
choosing a lower Stage may result in less accurate Auto-tune parameters.

Auto-tune Done MB After Auto-tune is run, the Auto-tune MB turns ON, and all of the Auto-tune parameters are
written into the Auto-tune Parameter Ml vector that is defined in the PID Configuration.
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Run PID

In order to run a PID loop, the Run operation must be included in the application
following the PID Configuration. In order to Auto-tune the loop, the PID Run

must be suspended.

M ENO M ENC—
A s=B . FID
. RUM
Ml 11
PID Status ™ FID_1
p#o |y
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Pause Integral & Derivative Calculation

If conditions require, you can suspend this value and prevent it from changing.
This may prove useful, for example, in a temperature application, when an
opened oven door can cause a temporary temperature drop.

ME 3 —ie N ENC—
Door Open FID
PALUSE.] & DO
t FID_1
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Read Control Components

This function enables you to scale down very large PID control values to smaller,
more logical values. The current functions factors the PID control values by a
value in an MI, then stores the values in the output Mls.

Use this function in conjunction with the PID Server utility to create a data file to
send to support@unitronics in the event that you require technical support for
PID applications.

N _EN

FID .
READ T Select Mame;
Ml 2 1 i Ml 22 |F'II:| 1 Ll
Resolution Factor FID_1 Control Value - =
| Mz [Params | Type [Add [ & . [ Fomal [Desciipon |
Conrol Value - B - 21 DEC  Rezolution Factor
o Ml 22 DEC  Contol Yalue - The P Output
| M 24 Ml 23 DEC  Control Value - The | Output
Control Yalue - Ml 24 DEC  Cortral Value - The D Dutput
| Ok | Cancel Help
Parameters Type Function
Resolution Factor # This is the value used to factor the PID control values.
Control Value: Ml Stores the factored Proportional Output.
Proportional Output
Control Value: Mi Stores the factored Integral Output.
Integral Output
Control Value: Mi Stores the factored Derivative Output.
Derivative Output
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Error Integral

You can read and write to the Integral Value.

Read Error Integral

Use this operation to store the current error in the linked ML.

| & pPID Read
READERRII . | | SelectName:

FID_1 [ Integral Emor | PID_1 -

Force Error Integral

Use this to initialize or change the error value while the application is running.
You can erase wind up error by writing '0' into the linked register.

i PID Force

Select Mame:

|PID_1 |

O ML 2 DEC

Ok | Cancel | Help

ML 2
Integral Ermar

Dezcription
[ntegral Error Value
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General Background: How PID Works

The PID function uses system feedback to continuously control a dynamic
process. The purpose of PID control is to keep a process running as close as
possible to a desired Set Point.

About PID and Process Control

A common type of control is On-Off control. Many heating systems work on
this principle. The heater is off when the temperature is above the Set Point,
and turns on when the temperature is below the Set Point. The lag in the
system response time causes the temperature to overshoot and oscillate
around the Set Point.

Temperature

Set
Point

t

PID control enables you to minimize overshoot and damp the resulting
oscillations.

Imgst

Set |
Point

t

PID enables your controller to automatically regulate your process by:
Taking the output signal from the process, called the Process Variable (PV),

Comparing this output value with the process Set Point. The difference
between the output Process Variable and the Set Point is called the Error
signal.

Using the Error signal to regulate the controller output signal, called the

Control Variable (CV), to keep the process running at the Set Point. Note that
this output signal may be an analog or time-proportional variable value.

In the figure below, a system is regulated according to temperature.
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Controller + A deamvake releases heat into the system.

*  Atemperature sensor outputs a termperature
value, the P,

+  This P enters the controller. The PID function
cormpares the temperature value with the Set
Paint to calculate the Error signal.

+  The PID function regulates the controller
autput, the G, This output controls the geam
vahie, causing ittowvary the release of steam
and run the process at the desired Set Point.

Control Value
{CV}

Process

PID
Function

Error = SP-PV

Process Value
{PV}

Stean

Feedback
{(Temperature)

T
l:::Ire:m-l!l;aliuna

Inside the PID Function

The PID function is based on 3 actions, Proportional, Integral, and Derivative.
The PID output is the combined output of all 3 actions.

All of the PID functions are activated by changes in the process Error, the
difference between the Process Value and the process Set Point value (E = SP
- PV).

Proportional Band

The proportional band is a range defined around the Set Point. It is expressed
as a percentage of the total Process Value (PV). When the PV is within this
range, the PID function is active.

Note  The proportional band may exceed 100%. In this case, PID control is
applied over the entire system range.

Temperature
s
- . *  The Process Value (PV) ofthis
mi; o Ho PID Action system is 0°-100°, & tatal range
|,'~,'l'°= ?'Jl."l.:' % of 100,
50" —_ *  The propottionsl band is 5=t st
Promrtona! ) 10 %. This meanstha the
I T SetPoint L. range of the propartional band
%=1 is 407607,
T — —  E-iii% — ——— *  Whenthe Temperature is
outside of the propodional
Ho PID Actlo s band, the PID funciionis not
active.
" o f

Proportional Action

Proportional action begins after the PV enters the proportional band; at this
point, the Error is 100%. The action outputs a value that is in direct linear
proportion to the size of the Error value.
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A broad proportional band causes a more gradual initial response from the
controller. Typically, Set Point overshoot is low; but when the system
stabilizes, oscillations around the Set Point tend to be greater.

A narrow band causes a rapid response that typically overshoots the Set Point
by a greater margin. However, the system does tend to stabilize closer to the
set point. Note that a proportional band set at 0.0% actually forces the
controller into On-Off mode.

The drawback of proportional control is that it can cause the system to
stabilize below set point. This occurs because when the system is at set point,
Error is zero and the control value output is therefore pegged at zero as well.
The majority of systems require continuous power to run at set point. This is
achieved by integrating integral and derivative control into the system.

Direct and Reverse Action

Direct action causes the output to change in the same direction as the change
in Error, meaning that a positive change in Error causes a positive change in
the proportional band’s output. Reverse action creates an inverse change in
the output, meaning that a positive change in Error causes a negative change

in output.
Output Feverze Direct
Powwer (26 Action | Action
| - -
| P-Band | P-Band |

100% — |

0%

Megative Positive

Set
Point

Integral Action

Integral action responds to the rate of change in the controller’s CV output
relative to the change in Error. The integral time you set is the amount of
time, as calculated by the controller, required to bring the process to Set Point.
Note that if you set a short integral time, the function will respond very quickly
and may overshoot the Set Point. Setting a larger integral time value will
cause a slower response. Integral time is sometimes called Reset.

The controller’'s CV output may reach and remain at 100%, a condition called
saturation. This may occur, for example, if the process is unable to reach Set
Point. This causes the Error signal to remain stuck in either the positive or
negative range. In this situation, the integral action will grow larger and larger
as the Error accumulates over time. This is called integral "wind up", which can
cause the controller to overshoot the set point by a wide margin.

VisiLogic Function Blocks 199



VisiLogic Function Blocks General Background: How PID Works

This situation can be prevented by setting an MB to clear the accumulated
Integral error when saturation is occurs.

R eset Windup

Control Variable [accum ulated integral errar)

s L 7
100% - 4
Integral\ /y V\
P roportional Integral
s0% | F‘n:upu:umgal
0% t

Derivative Action

Derivative action responds to the rate and direction of change in the Error.
This means that a fast change in error causes a strong response from the

controller.

The derivative action ‘anticipates’ the PV’s value in relation to the Set Point
and adjusts the controller’s CV output accordingly, thus shortening the PID
function’s response time.
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PID Status Messages

PID Status Messaqges

PID error indications are given in the Status Messages MI in the PID

configuration.

Status Mi

Messages
Initialized to O
when
Configuration is
activated.

Value Message

0 FB status OK

1,2,3 Auto-tune in progress

4 PID running

5,6 Setpoint change in progress

7 Integral-wind up

8 integral-wind down

9 Pause mode, Integral and Derivative values are not currently being calculated

10, 11 CV exceeds proportional band, no calculation performed

12,13 AT parameter mismatch

Note that this means that PID will run without Auto-tune. The user may either rewrite the
PID values to the 32-MlI long Auto-tune vector, or may re-run Auto-tune

-1 Proportion band zero.

-2 Input range is invalid (PV input).

-3 Output range is invalid (CV output).

-4 Integral Overflow has reached maximum of 100,000. PID will not allow the Integral
value to increase any further.

-5  Error in 32-Ml long Auto Tune vector addresses, ex., the vector exceeds the final
address in the Ml data type.

-6 Set Point less than Input low range or Set Point more than Input high range.

-7 to-10  Auto tune error, failed to calculate PID parameters

-11  Noise is more than 5% of Input Range.
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PID Tips

Background: the Proportional Band and PV

The proportional band is a range defined around the Set Point. It is expressed
as a percentage of the total Process Value (PV). When the PV is within this
range, the PID function is active.

Note + The proportional band may exceed 100%. In this case, PID control
is applied over the entire system range.
° ‘ The PV and Setpoint must be the same unit type.
Temperature
. e *  The Process Value (PY) of this
ms; SysEm NaPID Actlan ystem is0°-100°, 5 total range
100 e 00% . ot 1007,
ko _ = — *  The propotionsl band is set st
Froprtonal . 10 %. This meanstha the
sna:  eggeoetPent e rance of the proportional band
=i i=40°50°.
0 — —  E= 0% — ———— *  Wwhenthe Temperatre is
outside afthe pru:upq’tiu:u_nal
o PID Action baljd, the PID functionis not
active.
h ™ §

You can set PV limits by assigning Power up values as shown below.

& PID Configuration gj
Mamae:
[FiD_1

| Paams | Type | “_Im Deserptn

| Add |
0 Set Pont - the: langet vahss
M 1 DEE Process Value - the FID nput

2 DEC  Propoitonal band - defined in urits of 01
3 DEC  Irtegral tre - defined i units of 1 second
4 DEC  Desreshve b - defired moonts of 1 seec
5 DEC  Sample Time - defined in units of 10 mSes
]

E

7

8

ME Actior: F Reverss(Hestng-delault] 1; D
Ml DEC  Irput Range - Process Value Low el
M 0 DEC  Input Range - Process WValue High bmit
M B0 DEC  Output Range - Conteol Viahue Low ket
M 9 0 DEC  Output Rangs - Control Value High it
M 10 1000 DEC Control'shue - the FID output
M 1 DEC PID Status
M 12 DEC  Autcdtune paaseters, 32 Mis - 1 of 32
o | Caneel | Hep |
Note A broad proportional band increases the stability of the system, but

also increases fluctuations during the stable phase.

) A proportional band that is too narrow will cause the system to
react as though to ON-OFF control, and greatly overshoot and
undershoot the setpoint.

Eﬂl You can increase the proportional band or the integral time to
a decrease overshooting and stabilize the system.
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PID Analog Input Tips

PID Range Settings: PV Low and PV High limits.

If your PID PV is based on an analog input using current or voltage, you can
use the analog range units to set the PV low and PV high limits. If this is done,
you must also 'normalize' the setpoint to this range.

In general, it is Input resolution Reading Range
recommended that you

linearize the ranges to 10 bit, (0 to 10V, 0-20mA) 0-1023 units
Engineering Units (EU). In

this case use the analog 10 bit (4-20mA) 205 to 1023

reading ranges for X1 and

X2, and use engineering

! 12 bit (0 to 10V, 0-20mA) 0-4095
units for Y1 and Y2.
12 bit (-20mA) 818-4095
14 bit (0 to 10V, 0-20mA) 0-16383 unit
14 bit (4-20mA ) 3277-16383
Note If you are using a PT100 or Thermocouple input, the values do not

have to be linearized. This is because the input value is already in
degrees Celsius or Fahrenheit ( 0.1 ° resolution) according to the
Hardware Configuration.

Example: If the MI that is linked to a temperature input, set to

Example: Temperature, Thermocouple type 'J’
IO-ATCE
:{I}: Analog Inputs

e N

0 | T/Ctype v
Maone Ma filker *C k
E Maone M filker

x
i

Example: Linearizing to bars (pressure EU)

Assume that you are using a 14-bit input, 4-20mA with a pressure transducer
with a range of 0-10 bars. Set Linearization parameters as shown below.

Celsius, contains the value 385, the temperature reading is 38.5 ° C.
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Yalue for
dim 2,

g o
Tranzducer Of 2iT Linear conversion: 1 Yalue

oo libmit, O DEC  Linear cormversion: 1 W alue
Of 1 5333 DEC  Linear corversion: X2 Value
03 1000 DEC  Linear comversion: v Value
M| 3 DEC  Linear cormversion: X input] Value
M| 4 DEC  Linear corversion: v ‘result] Valee

Yalue for
20m &,

Transduc
higih limit
10.00 bar =

Linked to Cancel |  Hep |

Alin HwWC

Although you can set the PV limits to the input range, this may not produce
accurate results.

Example 1: Assume that the 14-bit pressure transducer mentioned above is in
a system with range limits of 0-5 bars. If you set the PV Low to 0 and the PV
high to 1000 (10.00 bars), this is the range that will be used by the PID
function. PID will work properly.

However, you can achieve better PID control by setting the PV Low to 0 and
the PV High to 600 ( 6 bars). Since the error is a function of the PID working
band, Example 2 will run with approximately 40% greater accuracy than
Example 1.

Example 2: Thermocouple type 'J' has as range of -200 to 760 °© C. Assume
that this is the input for a PID system with an ambient temperature that can
reach a low of 10 ° C to a maximum setpoint of 250 © C. If you set the PV Low
to 0 and the PV High to 300 ° C, PID control will function with approximately 3
times greater accuracy than if you set the PV range to cover the entire -200 to
760 input range.

PID via Digital Output (Contactor, Solenoid Valve, SSR)

You can use the PWM (Pulse Width Modulation) FB to control a PID system.
PWM FB enables you to control the ratio between the ON and OFF status of a
selected MB (Duty Cycle) within the defined cycle time, which is given as ticks
of 2.5 milliseconds. The ratio is given as an ON pulse percentage on the range
of 0-1000 (0-100%).

In order to control PID with the PWM FB, you must set the PID CV range to O-
1000 (0-100.0%).

Since the PWM cycle time is set in ticks of 2.5 ms, e.g. 1 s = 400. If the output
is a relay/contactor/solenoid valve, the recommended cycle time range is
between 2000 and 12000 (5 to 30 sec).

Example: As the PWM output MB pulses ON and OFF, the pulse ON time is
proportional to the CV. If the cycle time is = 4000 (10 sec), and the CV is 100
(10.0%), the output bit will be ON for 1 second and OFF for 9 seconds, thereby
supplying 10% of the energy to the system.

If the switch is an SSR, the recommended cycle time range is between 200
and 1000 (0.5 to 2.5 sec). Transistor outputs are preferable.

If you use an SSR, you can use a Unitronics PLC that supports a high-speed
output. In Hardware Configuration, set the Frequency (F=1/CT) parameter's
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Power-up Value to 5 to 10Hz ( which is 0.2 -0.1s cycle time). Link the PWM
Duty Cycle MI to the CV. Note that in order to activate the output pulses, you
must SET the RUN MB linked to the HSO in Hardware Configuration.

V120-22-T2C
Set the frequency (F=15CT) to
2 High SpeedInpus| 5o 10Hz WAE,  High Speed Dutputs (PWM)
|
Addess[Typo ,
High Speed Output [Fiwd) M0 10 Eperand for Frequency
00 1 St the Run MBto activate lll L Eraa Ry
the HSO. ME 0O Run ME

Manual Loop Tuning

In certain cases, you may already have the PID values required by you

application. However, you should still perform Autotune in order to ensure
proper PID function.

This is because during the Autotune process, the PID function collects certain
essential data. Unitronics' proprietary PID algorithm uses this data to run
smooth, accurate PID.
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Drum Sequencer Overview

The Drum Sequencer FB simulates a mechanical drum sequencer as shown
below. Drum instructions are best suited for repetitive processes that consist of
a finite number of steps.

Each row oM || oM || oM {|OFF [|om || oM [[oFF || oM || on

reprezents a — . . i i | . —_ —_ —_

process "step” I\___ R I
1

Each column
reprezents an
output

If & buttan is
present, that out put
will turm Of webhien
the step is reached

The Drum Sequencer FBs enable you to:

Define the number of steps on your 'drum’
Define the time duration of a step

Define the number of output columns

Link a coil (O or MB) to an output column.

In each step, determine the status of each coil.

The Drum FBs are located on the FB's menu.

Using Drum
The main routine of a basic drum Ladder application must include a:

# Configuration
The Configuration contains the Drum Outputs, arranged in steps. The
duration time of each step is also set in the configuration.

# Scan
This should follow the Configuration. The Scan controls the drum; if the
Scan is inactive, the drum is static.

These elements enable the drum to begin at a Start Step, which is specified in
the Configuration. When the duration time set for the first step elapses, the
drum progresses to the next step. When the last step in the drum is complete,
the drum continues with the Start Step.
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Progressing through Steps
@ Set a duration time

This is done in the Configuration. If you do not set a time, the drum will
remain in that step, unless you use a Jump to Step operation.

Jump to another step at any time

Even if the drum is in the middle of a different step, you can use a Jump
to Step operation: Next Step, Go To Start Step, or Go To Step (Index)

In the event of Power-Up

At Power-up, the drum starts at the Start Step. If power-up occurs while the
drum is running, you can return to the desired step by saving the Current Step
Index, and then using that step number to as a Power-up value in a Go To Step

Index operation.

Final Step

In order to mark the final step in the drum, use a step that includes an output
that you dedicate to that purpose. You can then use the changing output status

to drive any task.

SB2 “TDrum Sequencer Configuration
Power-up bt |- - -
L . . Drum Edit View Steps Owtputs
— —EN__EN
. . Porom &? Clear 8l = ™
CONFIG Ml D MName : |Dmm_ﬁememg¢_'| Mumber of DMS'
- Drum_Sequ... [ Cugrerit Step
N ENG o Plote that the duration iz 0. The drum swill
HB 10 IMC ME 0 retnain in this step indefinitely .
Final Step Wi 2 Final Step - ; Mu
M g T o I T O

i3

M &

Sequence Staps. 5

ANe
B}

— F

R}

step, the MBturns ON.

When the drum has reached the 'final'

Drum Sequencer Operations

Configuration
Scan

Go To Step

Go To Start Step

Go To Next Step
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Drum Sequencer: Configuration

The Drum Sequencer Configuration represents the traditional 'drum'. The
Configuration contains rows of output bits. Each row is a Sequence Step, which
correspond to the 'process steps' on a drum.

1 Drum Sequencer Configuration

Drian  Edit  View Steps Oubputs

FPCeatl T | J DD i £ S
Seguence Step Mame : [Drum Sequencer 1 | Mumber of Outputs : [§~ | Sequence Steps: [§
L DA '

000010.00| v @[@J:J.«.]U[D[qlm'
vl =il =l ] I i
A zingle Output (O = , Ll ] | ﬁ | ﬁ | ﬁ

=
OO iioRE

i

(|
0
L]
L]
| ..[_J
.l—l
O

| 00:00-10.00 | '_]r'_l,"_l_'"

Cuirr

3

Step Index : |HI 0 - Current Step Index J 0K I Cancel I Help |

Your program must activate the Drum Sequencer Configuration before running
Drum Sequence operations. You can do this by activating it as a power-up task.

Add, delete, insert A ==zign the first output to
process steps and an operand, then click to
output columns assign all outputs to the

zame vectar .

I Drum Sequencer Configuration

g sB? g 5 8 00 & g d
. Power-up bit Lo .o ; Drum Edit View Steps Outputs
—i —EN__ENQ & CearAl Fa 11 2] &
o S I:DEIHNLII-";JG S | Mame: |Dwm_Sequencer_1 Number of Dulputs : (g Sequence Steps : |5
M0
Drum_Sequ..[~ Cumrent Step : -“ﬂ- '
B 1| M6 2
L] 000x1000) » | & ] | .v i
Thiz is the Step | Tl 00001000 W | W Ol & | ™[0 Z ]
Index number Q0001000 v | (v OO0 M
T | D0:00:10.00 [ MI& 0O 0] v
H DO leookion| O |0 [0 0 |0 0000
Set the Start Step by
I DMl - |
checking it Cusrent Step Indesx : M1 0 - Cusrent Step Index J ok | Cancel | Help Il
Name Description
# This the Step Index number. Use this together with the Go To Step Index operation, which you use for
determining the Drum operations' functions.
Start When the Drum Sequencer runs, this is the first step in the sequence. Whenever the drum restarts,
whether as a result of power failure or any other reason,
Duration If you do not set a Time, the drum will remain in that step, unless a Jump to Step operation changes
the current step.
Current Step This Ml contains the Step Index number of the current drum process step.
Index
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Drum Sequencer: Jump to Step

To jump to another step at any time, even if the drum is in the middle of a

different step, link one of these operations to a Configuration.

Next Step

Use this to immediately progress to the next step, without relation to the current

state of the drum.

Avtomatically
advances the
drum to the next
step

B 100

—EN

ENC—
DRUM .
MHEXT STEP

Dum_Sequ..

{ Pl

Go To Start Step

Use this to jump back to the Start Step set in the Configuration..

Automatically
brings the drum
tothe Start
Stepzetin
Configuration

MB 102

DRELM

Dirumn_Seaqu...

{ P

Go To Step (Index)

Use this to immediately jump to a particular step, according to its Step Index

number.

B 101

M1
—i P

Step Index

N _ENO—
GOTO START -

NS Drum Sequencer Go To Step Index

DRUM

GOTO STEP
Dium_Sequ...

Select Mame:
|[J|um_5&q..|enner_1 j
Patams | Type [Add | & | | Fomal [Desciption |
B ™ 1 DEC  Step Index
Ok | Cancel | Help

In the event of Power-Up

At Power-up, the drum starts at the Start Step. If power-up occurs while the
drum is running, you can return to the desired step by saving the Current Step
Index, and then using that step number to as a Power-up value in a Go To Step

Index operation.
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Events Overview

Events: Registering MB status change

An Event is the change in status of an MB from OFF (0) to ON (1). Events can be
used, for example, to monitor the status of an array of alarm bits. The Events
FBs are located on the FB's menu.

The Event: Scan enables you to:
# Define a vector of MBs.
@ Locate the first MB that is ON (active) within that vector
# Record the MB's location.
Other Event operations enable you to:
# Move between the active MBs within that vector
# Change MB status from ON to OFF.

Note + From OS Version OS 1.3.00 and up, V130/V350/V570 support XBs.

Event Operations
Event: Scan

Next Event
Previous Event
Clear Current
Clear All

Events: Count
Events: Loopback

Track Events

Events: Scan

Use the Events: Scan to define a vector of MBs and locate the first positive bit
within that vector. Once you have defined a vector of MBs using the Events
Scan FB, you can perform other actions within that vector using Event
operations.

Note Place the Scan FB directly on the left-hand Ladder rail; this ensures
that all of the Events functions will run continuously.
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@ “ou can assign &
C ©o | unigue name to an
Evenis Scan.
E- CNT >
4 MBE O i SCAN || MBZ
MB weetor: Stan | |JURUS Sl 7 aciive MB
@ ME 1 n I M0
ME vector End Active MB ME wector: End
. . . . . MB 2 Active MB
-------- e e Ll 0 DEC  Active MB Locatior: Offset inVector
0k | Caree Help
If and
MB vector: } MB vector: End |
Start iz WB 5, i=MB 12,

81789 [10[11112]

Active MB turn=
when an active kit is |
found in the vector .

v

[f B 7 iz OM, and Ml O iz linked to
Active MB Location: Offzet in Yector,

Ml O weill cortain 2.

Operand Type Function

MB Vector: MB The first MB of the vector to be scanned.
Start

MB Vector: MB The last MB of the vector to be scanned.
End

Active MB MB Turns ON when an active bit is located.

Note - Once the Active MB has been turned ON, it remains ON until it is reset by the program.

Active MB M, Contains the location of the Active MB, relative to the beginning of the defined vector.
Location: ML,DW Note - If no MB is active, the value in the linked register will be -1.

Offset in

Vector

Next Event

Once a vector of MBs is defined using the Event Scan FB, the Scan finds the first
active MB in the vector.

Use the Next Event operation to move to the next active MB in the vector, in the
direction of the Most Significant Bit.
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Outputs

If
ME vector:

b Mext event

x|

Cancel Help

Start i= MB 5,

and
ME vector: End
i=hB 12,

1]2]3[48] 617

Active MB turns

wehen an sctive bit iz [
found in the vector

¥

0 will cortain 2.

If MB ¥ iz OM, and Wl 0 iz linked to
Active MB Location: Offzet in Wector, Ml

!

[f MB 9 iz active, a Hext Event operation
will change the value in M0 to 4.

Previous Event

[1[2]sT4]5e[7 29 10[11H2

[

Once a vector of MBs has been defined using the Event Scan FB, the Scan finds
the first active MB in the vector.

Use the Previous Event operation to move to the previously active MB in the
vector, in the direction of the Least Significant Bit.

Select the vector you

weant to use.
SB B0

¥ Previous event

Fa

Select Mame:

— FI

PREYIOUS
Outplats

Ok I Cancel Help
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If and

ME vector: MB vector: End |

Startiz MB 5, b izMB 12,
[1T2T2T4 BB MEL

Active MB turnzs

when an active bit iz {
found in the vectar .

¥

If MB ¥ iz OM, ancd M0 iz linked to
Active MB Location: Offset in Wector, Ml 0O

will contain 2.

4

If MB 5 is active, a Previous Event
operation will change the value in M1 0 to Q.

[T[2T3T4]S[6 7 8o T0[11H2

Clear Current
Use the Clear Current operation to reset a currently active MB.

Select the wector you
wantto use. B Clear current x|
SB G632 =
FE
—FI EL  FEINC
CLEAR 1 s '
Dutputs 1 Ok I Cancel Help
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If and
ME vector: ’. MB vector: End |
Startis ME 5, i B 12,
P
[MT2]z]= L7189 10]111

a
Active MB turns
wehen an active bit iz L
found inthe vector .

v

0 will contain 2.

It MB ¥ iz OM, and Ml O iz linked to
Active MB Location: Offzet in Yectar, Ml

v

Hext Event & Previous Event opetations may change the value in MO,

v

The Clear Current operation clears the MB identified
by the walue in MI O
If Ml 0 contains 2, MB 7 willbe turned OFF .

[12]3]4

2

fl&

10

11

12]

Clear All

This operation causes all of the active MBs in an Event vector to be reset.

SB B wart to use.
F5

Select the vector you

B Clear all

EL.N

E bl

— FI
e EWVENTS

Outputs

CLEAR ALL

Events: Count

Cancel Help

This shows the number of MBs currently ON within the vector defined by the

Events Scan.
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1) EN 1) EN

S EVENTS et EVENTS e et
meo | RN wean | FOUNT O '
ME vector: Stat | Events_1 Active MB _ Events_1 Ewents Count |
0 S R ERREE
MB‘ID | i Mll:l ..............
B vector: End ActiveMB - - - - o

112]3]45]6[7[s]9]1d11]12]

Thigs vector currertly containz 3 active MBz,
kl 1 therefare contains 3.

Events: Loopback

When Loopback is activated by power flow, the focus of the Events moves to the
beginning of the vector.

Track Events
This FB enables you to keep track of Rise and Fall events as they happen.

# Rise Events:
Each time an MB rises in the Events vector, the Rise Event MB in Track
Events turns ON for a single cycle, and the Rise Location MI contains the
location of the active MB, relative to the beginning of the Events vector. If
two MBs rise during a single cycle, the Rise Event Location MI will show
the events in two consecutive cycles.

# Fall Events:
Each time an MB falls in the Events vector, the Fall Event MB in Track
Events turns ON for a single cycle, and the Fall Location MI contains the
location of the active MB, relative to the beginning of the Events vector.
If two MBs fall during a single cycle, the Rise Event Location MI will show
the events in two consecutive cycles.

Note that Track events can only monitor an vector that, as defined in the Events
Configuration, does not exceed 255 MBs in length.
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| E'I'Hﬁﬂ! B Events Track Events
Events 1
- ] Tuack - Rise event
[ Track - Fall avent | . M2 ] DEC | Track - Fize event locakion
...... MB B2 Teack - Fall event
MI 3 0] . M 3 0 DEC | Track - Fall event location
Track - Fall event
Yectar defined by Events ok | Cancel I Help
—{ Configuration, Event _1
If W8 41 rize=s, MB 61 IfhB 42 fallz, MBE2 rizes
rizes for a single scan for a single =can and M| 3
and Ml 2 wwill contain 1. will contain 2.
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PWM FB Overview

The PWM FB enables you to control the change in the status of a selected MB,
causing it to function like a PWM (Pulse Width Modulation) output at a
resolution of 2.5 milliseconds (in relation to the total scan time).

You can place the PWM FB directly on the left Ladder rail to cause it to run
continuously. PWM is located on the FBs menu.

x|
.................. M ame:
EW ENQ————————
...... =] e F/i_1
SCAN
MI D MB 0
Cycle Time [units: | PWM_T 7 Pyt Result MB | | @E | " | |
____________ Ml 0 DEC  Cycle Time [units: 2.5 mSec)
TR T Ml 1 DEC Doty Cycle (0.1%)
DuyCycle (@1 | - - (o ] [ |
.................. o | r— Help
Parameter Function
Cycle Time The total cycle time. One unit of cycle time is equal to 2.5 msec.
Duty Cycle The ratio of the "on" period of a cycle to the total cycle period, expressed as a
tenth of a percent of the total Cycle Time.
Output The MB you select will function as the PWM output. It will be turned ON and OFF
according to the input parameters.
Duty Cycle
i Time
Boomseonas d e e -
L.

Cycle Tme

Real-time Cycle Changes

If you link the parameters Cycle Time or Duty Cycle to MIs, and the
parameters change when the application is running, note that the change is
effective at the next change in status.

Real -time Mext change Real -time Mext change
parameter change in state parameter change in state
Example
Cycle Time = 800
Duty Cycle = 255

If the Cycle Time parameter is 800; the total PWM cycle time will be
2000mSec (800 x 2.5 = 2000mSec).
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If the Duty Cycle parameter is 255; the selected MB will be ON for 25.5% of
the total Cycle Time (25.5% of 2000 = 510mSec), and OFF for 74.5% of
the total Cycle Time (74.5 of 2000= 1490mSec)
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Loadcell Overview

Loadcell FBs, located on the FB menu, enable you to include an I/O module
that is connected to a loadcell or strain-gauge in your control application.
Unitronics I/0O expansion loadcell modules are intelligent I/O modules that are
capable of receiving analog values directly from loadcells.

IO-LC1 offers 1 Loadcell input; I0-LC3 module offers 3 Loadcell inputs. Each IO-
LCx module is capable of providing excitation for up to 12 loadcells.

The Loadcell FBs enable you to calibrate the loadcell. You can also tare and
zero the loadcell, compensate for deadload and scale movement, and set the
input range.

The readings from each loadcell are written to PLC registers
according to the parameters in the project's Hardware Configuration.

Loadcell 1 f

Once you connect the loadcell and calibrate at least 2 points, you can begin to
run a loadcell application. The loadcell input can be read in 6 different ways:

Gross weight
Net weight

Net Min. Weight
Net Max. Weight
Scaled to uVv/Vv
# Raw Value

Most applications will require only the Gross or Net weight. Raw Value and uV/V
readings may be useful for troubleshooting purposes.

Note ¢ Minimum settling times for projects using multiple loadcells are

# 12.5ms for one active loadcell

# 675ms for two active loadcells

# 1,012.5ms for three active loadcells
More information is available in the Setup Help topic, and in the
module's specification sheet..
. Both negative and positive (signed and unsigned) values can be
processed by the I/O-LCx and the support software, enabling a range
of applications.
. This feature is not supported by the V120-12 series.
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FB Operations
Configuration
Scan
Calibration
Setup

Tare & Zero

Advanced

Note ¢

Both negative and positive (signed and unsigned) values can be

processed by the I/O-LCx and the support software, enabling a range

of applications.

. | This feature is not supported by the V120-12 series.

Loadcell Hardware Configuration

The I0-LCx Hardware Configuration enables you to configure a loadcell, plus the
digital input and digital outputs located on the module. These digital I/Os enable
you to implement setpoints that are processed within the I/O module,

independently of the controller and its program scan, enabling a fast response to

process events.

Configuring a Loadcell

The number of Loadcell tabs in the Hardware Configuration window depends

upon the loadcell module.

|O-LC3

i s is '| |' Dhigital |npitz '[]' Dhigital Outputs -rl,_, Load Cel
not =
G | Loadcell 2 | Loades
ol v I Use
oot oo Via Number of Input val
bhe read - Hiah (ML ia Mumber of Input Values, you
Resolution: ||g (ML) -:J ) can reprezent the LT input
Murnber of Input Values: Twa values vI 2 simultaneously in 2 different modes.
Selecting one walue links the LT input o a
E witation: |.-'-‘-.I: j zingle regizter.
LC Input ¥ alue(z): |ML 0 -LC 1st Input Selecting bwa values links the first value to
ML1 - Loadcel a zingle register. The second value
automatically links to the nest successive
Hardware Status Messages: MI 0 - LC Status reqister
ML Jo 23 fa] . .|
Walue 1 Walue 2
[(Default: Met [Default: Gross
Weight Wieight ]
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Parameter Type Function

In use Select 'In Use' to enable the loadcell for the application.

Note - A loadcell marked 'in use' can be suspended according to application conditions
via the Advanced Calibration function Enable/Disable loadcell. This may be done to
shorten the application's calibration time.

Resolution ML, Selecting High enables you to link the input value to an ML, Normal to an MI.
Ml

LC Input Value(s) Ml, When the application runs, these registers contain the weight value input to the
ML controller from the 1/0 LCx.

When you select two values, you link the first value to a single register. The second
value is automatically linked to the next register.

The default representation mode for the first register is Net Weight, and Gross Weight
for the second register.

Excitation AC is the default, recommended Excitation method. You may select the DC option if
your application requires.

Hardware Ml Provides a bitmap showing the status of the module.
Status Messages

Loadcell: Configuration

All Loadcell operations run through a Loadcell Configuration placed in the control
program. Each Configuration is linked to a specific Loadcell input on the I/O
expansion module.

Loadcell Configuration is generally a Power-up task. The Loadcell Configuration
FB is located on the FB's>Loadcell menu.

G | oadcell Configuration

B2 [N BN
Power-up bit I Loadeed | -
COWAG
ik 41] M0
I Exp, Unit-0 | Loadeell ] T | ¢ Copmand
iz 1] | L ME 0 [
Load Cedl -0 LC Success Bit O 5 DEC  Exp. Unit-0
“ D 2 DEC LoadCel-0
L MB1 Ll 0 DEC  LC Command Status Messages
LC Funclion in ME ] LC Success Bit
MB 1 LC Function in Piogiess
| Ol | Cancel Help
Parameter Type Function
I/0 Module !_inks the Configu_ration_with the correct 1/0 expansion module according to its DIN rail location
in Hardware Configuration.
DIN
Location
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On this DIN rail, the
I/0O LC3 is module # 2

I0-008-T02  10-TOE I0-LC2

Note « If the module is not located in the entered location, the LC Command Status
Messages MI will display 6, Communication Error (I/O module does not exist)

Loadcell Here, Loadcell 2 is 0103

Input being shown as

Number marked in Use". ‘“‘ Dighal Inputs -[]- Digital Dputs = . Load Cel
Loadcell 1| Loadcel 2| Loadesl 3
¥ In Uze

Note ¢ If the selected Loadcell is not marked 'In Use', the LC Command Status Messages Ml
will display 11, lllegal parameter

LC M
Is reset to 0 when a command is activated.
Command Updated at the end of all operations using the Loadcell Configuration.
Status Indicates error status for all loadcell operations processed by the Configuration
Messages Current value always shows the most recent error status.

Value Message

0 Function in Progress

1 Command carried out successfully

2 I/0 Expansion Command Buffer is full, please retry.

Can be avoided by using SB 91, I/O Expansion Module--Command Buffer
Full, as a condition

3 The I/0 expansion module linked to the configuration is busy

5 Timeout Exceeded

6 Communication Error (I/O module does not exist)

11 Illegal parameter

13 Power supply not connected

16 Scale is currently in motion (is only relevant if In-Motion function
is applied)

17 Signal is out of range (this value occurs when the Out of Range
bit is ON)

18 Illegal weight (Occurs during calibration, if the raw value of
weight being calibrated is too close to the raw value of an already
calibrated weight; minimum distance is 256 or 100 Hex)

19 Command not supported in uV/V mode

20 Not calibrated (This value appears when less than 2 points have
been calibrated)

21 EEPROM Protection Error (Indicates when too many Save
Calibration FBs are run too frequently. Check the activating conditions for
the Save Calibration FB, and whether your application contains loops)

LC Success MB Use this to monitor the status of a command

Bit Tums ONwhen: =~ Turns OFF when:
Configuration is first activated. Command Status Messages Ml is 0.
Command is successfully processed. Function in Progress MB is ON,

Command Status Messages Ml is 1. indicating that a command is being
processed.
Command error occurs
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Function in MB This bit is ON when the module is processing a command. Use this as a condition bit for
Loadcell operations to avoid conflicts.
Progress
Turns ON when: Turns OFF when:
Command is being processed. Configuration is first activated.
Command Status Messages Ml is 0. Command Status Messages Ml is 1.
LC Function LC
Success in Command Status
Bit Progress Messages
Command 0 1 0
Issued
Success 1 0 1
Error 0 0 >1
Scan

A Scan FB must be included for every Loadcell Configuration in a Loadcell
application. When an application contains more than 1 Loadcell Configuration in
the Ladder, the Scan FB displays the Select Name drop-down list, enabling you
to link the desired Configuration.

The Scan FB is located on the FB>Loadcell menu.

RN _EN EN_ ENCHE

Loadcel . Loadcel h Loadcell Scan @

SCAN SCAN

LC o - LC2 T:Il:ul:; M arne:

M
ITI Cancel | Help |

Note ¢ The Scan FB must be on the left-hand ladder rail.
Calibration

Calibration parameters include calibrated points, input range settings, tare and
zero values. These may be burned to the module's EEPROM using the Save
Calibration FB. Before you can begin to implement a Loadcell application, you
must calibrate at least two points, although up to 12 points may be calibrated;
all other calibration parameters are optional. However, note that if the
application requires you to set Input Range/Gain, you must make these settings
before you calibrate points. Setting the Input Range/Gain after calibrating
points invalidates these points.

Calibrating Points

A Calibration Point matches a Raw Value with a Weight value. These points are
used to linearize the input value.
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To calibrate points, connect the controller to the loadcell via the I/O-LCx.
Initial calibration is generally performed with known weights as shown in the
following figure. After calibration has been performed, advanced calibration
enables points to be added or edited via the ladder without weight being
physically placed on the loadcell.

20kg- calbration
weeight 2
Ska- calibration s
weight 1 i

Scale i '
Loadcell i i
Ramwy “alue i E
T Weigyht i :
Fy i i
20kg i !
EN __ENCF  15kg i
S 1 Loadceld H
Key: TR ] camL:Ir:atDe Pt 10kg ?
PontMo. 1 Ll ol Sl : "
— Pt F Rawy Walue
: ML1D r -
LC Calibrate ko 1 2 3 ?. 5 & T
- EN _ENC f
5B 42 Co oo Loadcel :
Key #2 oA 2 | I:alill_:ulr:atne Pt ,'JJ
E— - Pomt Mo, 2 Jd-ccss2incadaccsscccacmmnanaaaa r
: ML 11 1
LC Calibrate to
Notes If the application requires you to set Input Range/Gain, you must

make these settings before you calibrate points. Setting the Input
Range/Gain after calibrating points invalidates the calibrated

points.
. Zero does not have to be calibrated.
° Points do not have to be calibrated in any particular order.
. All calibrated points must be separated by a raw value minimum of

256 (100 Hex).

. Calibration is an immediate operation; motion is not checked
before the operation is carried out.

° Calibration should be performed with greater accuracy than is
required by the application. For example, in an application that
requires 100g accuracy, calibrate in units of 10g, then round off
the represented value by 10.

. The highest Calibrated Point weight value should 80-100% of the
scale capacity.

. Calibration cannot be performed if the selected representation
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mode is uV/V.

During Calibration, increase filter depth by:
- Increasing Settling Time.

- Disabling other Loadcells.

Calibrate Point FB
The Calibrate Point FB is located on the FB's>Loadcell>Calibration menu.

i Loadcell Calibrate Point

B BT ENCH
KSB.4§9 L"T'a'j':E" Select Marne:
b O 1 Calibrate Pt
- — Lco
— P Paint Mo, 1 LCD | ﬂ
ML20 | arams | Type | Add [ &= [ o | Fomat |Description
LC Calibrate to O# 1 DEC  Paint Moo 1
oo kL 20 DEC  LC Calibrate to ‘w'eight
Ok | Cancel | Help
Parameter Type Function
Point Constant, A Calibration Point matches a weight value with a raw value. The raw value is acquired as an
Ml input from the loadcell when the application is run.
Number
Calibrate MI, ML This provides the weight value that is matched to the raw value
to Weight

Save Calibration

When you save the calibration, calibrated points, tare, zero, and input range
are burned into the module's EEPROM memory. This protects the calibration in
the event of a power outage, reset, or power-up. To preserve any changes
made to calibrated points, input range settings, tare and zero values, use Save
Calibration any time these parameters are edited.

5B 45
Fey #5
— Pl EN_ ENO-
e o= Loadcel
Save Calb
LCO
Tare & Zero

Applying Tare

and Zero accomplish the same aim: to start a weighing session

with a value of zero.
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The Tare value may

include, for example, the Empty Empty Container-
container of the material to Seale | Fomainer - Tare applied

be weighed. Reading | 0.15 | | 6.0 |

If the scale does not read 0 Empty Empty Scale-
when empty, use Zero to eale | CoAe Zero applied
compensate. Reading | L0010 | [ 000 |

When Tare is applied, it is reflected in the net weight.

When Zero is applied, only the gross weight will be zero at the beginning of a
weighing session.

Acquire Tare/Zero FB: value read from Loadcell

Acquire Tare and Acquire Zero are both located on the FB's>Loadcell>Tare &
Zero menu.

Acquire Tare: In this method, the tare value is acquired from the scale. The
objects comprising the tare, such as a pallet or materials container, are placed
on the scale, and Acquire Tare is activated.

Acquire Zero: The scale must be empty to acquire Zero. Acquire Zero is not
related to the Auto-Zero Tracking function, which enables the module to
compensate for the accumulation of undesired material on the scale in the
course of operations.

Note * Loadcell Name determines from which loadcell the tare/zero will be
acquired. After the tare has been acquired, the tare value will be
applied to that loadcell.

. Use the Save Calibration FB to save Tare and Zero values to the
module's EEPROM memory.

. Tare and Zero cannot be acquired when running uV/V mode.

y If the Motion Band FB is activated, the tare value cannot be
acquired until the scale is stable.

L Although only the FBs relating to tare are pictured in the following figures,
the figure apply to both Tare and Zero FBs.

B Loadcell Acquire Tare

M8 1 MB 3 5B 42 B Calect Name:
LC Function in - LC Funchonm |- Few #2 crame
Frogresz . Progress

LC 2 i
LC D

Ok | Cancel |  Help |

| I %l RN i P

Advanced Tare& Zero Functions

These FBs are both located on the FB's>Loadcell> Advanced> Tare & Zero
menu.

Edit Tare/Zero: value via operand or constant
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B |oadcell Edit Tare

ME1 - ME 3 SE 43
LC Funchion in . |LC Funchonin |- Kew #3 Select Mame
Progress .|  Progress
LC2 =
| R i v | i | | J !
Description
Tare walue
Parameter Type Function
Tare/Zero MI, ML, Edit Tare/Zero enables the tare value to be acquired from a register or constant value within
or the controller.
Value Constant You can also use Edit Tare/Zero to change a loadcell's existing tare/zero value.

Read Tare/Zero: reading the current Tare or Zero Value

MB 1 MB 3 5B 44 B Loadcell Read Tare
LC Function in - LC Function in - Kew # 4 Loadeel Coee . [
Frogress Frogress . Fead Tae ML 75 Select Mame:
RN Al i | LC2 =
Lo Readtare | |LC 2 =
| Params | E Fomat |Descriphon
DEC | Read tae
Ok | Cancel |  Hep |
Parameter Type Function
Read Ml, Reads the current tare or zero value applied to the linked loadcell input into the linked register.
ML
Tare/Zero
Setup

Setup FBs provide additional parameters that you may require for your
application. Setup FBs include Motion Band, Filter & Rounding, and Auto-Zero,
and are located on the FB's>Loadcell>Setup menu.

Note - The Setup FBs need to be activated only once, at power-up. They
are not saved to EEPROM.

Motion Band
When the weight on the scale changes, the scale needs time to stabilize.

The Motion band determines the amount of weight change the module uses to
decide if the scale is in motion.

Bit 0, of the MI that is linked to LC Hardware Status Messages in Hardware
Configuration, is the In-motion indicator. Bit 0 is ON when the scale is in
motion, and OFF when the scale is steady.
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As the module reads the signals from the loadcell(s) it calculates the weight
value. If a weight change falls within the Motion Band, Bit O turns OFF.

In the figure below, the in-motion indicator (Bit 0) turns ON when the weight
change is below 100 grams, or more than 500 grams. When the weight change
falls within the band (100 to 500), Bit O turns OFF.

If the weight
change is

inside thiz

band, the Motion
Bit turnz OFF.

Notes

Motion Band =200

4+ Current weight=30

600y ______________f(

5009 /_
If the weight

009 % change isgI

Jotg outside this

2009 band, the Motion
Bit turnz ON.

1009 1

g
Wigight

The FB must be activated in order to apply the Motion Band.

The In-motion indication is OFF:
- at Power-up
- or when the scale is not calibrated.

In order for the In-Motion indication to function properly, the filter
Active Band must be equal or higher than the In-Motion Tolerance.
Refer to the Filter and Rounding function for description and

power-up defaults.

If the Motion Band is active, the tare/zero values cannot be
acquired when the scale is in motion.

B Loadcell Motion Band

kB 1 ME 3 5B 43 E A
LC Functionin - LC Funchonin || Eew 83 | . ) ] Loadced Select Mame:
Progress Progress .
imf: :2 | ML 12 ”““I‘_’Eg""’ Lc2 ]
| LLC Motion Band
T o e
1M ML | 24 DEC |LC Motion Band
[0k ] Cancel | Help |
Parameter Type Function
LC Motion MI, ML, Provides a value for the weight band. A weight change that falls outside this band turns the
d or In-motion bit ON. When the weight change is inside the band, the bit turns OFF.
Ban Constant

Filter and Rounding

The Filter & Rounding parameters change the default filter parameters and value
rounding. Rounding further smooths the loadcell reading.
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ME1 ME 3 5643 ——————FN ENC}-™ . .
L Functionin|-|LC Fundtion in || Kee #3 [ - e #& Loadcell Filter and Rounding
Frogress Frogress VEF Filter & Found|
| N I v | i | Aound a LC 2
ounding ﬂ
M3 ] e [ Add [ 3- [ Format [Descrption
Setling time 12 DEC  Rounding
o 13 DEC  Setling time
M3 14 DEC  Active band
Acte band
Parameter Type Function
Rounding Ml or The number used to round the output values.
Constant 0 - Round by 1(Power-up default)
1 - Round by 2
2 - Round by 5
3 - Round by 10
4 - Round by 20
5 - Round by 50
6 - Round by 100
Note ¢ Value rounding will not take effect in uV/V and Raw value representation modes.
Settling Ml,or The time, in units of 10msec, that the filter requires to settle to the final reading.
. Constant Notes ¢ The default settling time is 1 second, the minimum time 1 is 12.5 milliseconds, and
Time the maximum is 24 seconds.
* A value of zero disables the filter.
« Settling time rises with the number of active loadcells.
The minimum settling times are:
- 12.5ms for one active loadcell.
- 675ms for two active loadcells.
- 1,012.5ms for three active loadcells.
Using a settling time of zero sets the settling time to its minimum value without returning an
error.
Active MI, ML, The band of weight changes in which the filter is active.
or The filter is turned off by weight changes that exceed the active band. This allows a rapid
Band Constant response to large weight changes. When the weight changes become smaller than the active

Auto Zero Tracking

band, the filter turns on.

An active band of zero forces the filter to be always active.

Notes - If the Motion Band is on, the filter's Active Band must be equal or higher than the
Motion Band.

When activated, Auto-Zero Tracking zeros the gross weight according to the
conditions you set, enabling the module to automatically compensate for small
variations at the zero point, such as those caused by a buildup of litter on the
scale platform, or by temperature fluctuations near the scale.

Before Auto-zero Tracking can zero the scale:

# The Motion Band FB must be included in the application.

& The Motion Band must be active.

# The In-Motion bit, Bit 0 of the MI linked to LC Hardware Status
Messages in Hardware Configuration, must already have turned OFF,
indicating that the scale is steady.

Once these conditions have been met, Auto-zero zeros the gross weight.
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Notes « Once Auto-Zero tracking is activated, it stays active until the
function is suspended by the application.
. Auto zero tracking will not function in uV/V representation mode.
M1 ME 3 Il s WM ANE 45 | gadcell Auto Zero Trackin
LC Function in - LC Furchon in |- Key: 89 Loadcell # Loz SANE
Progiess Progress Set A0 Track)
] 1 1 1 L 1 MI 14 -
| 1\ PRt ! LC Time: Scale LL2
: %
LI:’“‘!{';IE;MQ 1 14 LC Time: Scale Stable, 10 mS units
A . . ML 16 LC Tracking band, Weight from last Auto
ML ML 17  LC Tracking Range, ‘Weight from Calib 0
LC Tracking |
Parameter Type Function
LC Time: MI, ML The time in which, in units of 10 mSec, the scale must be stable in order to trigger
I I or Auto-Zero Tracking.
Scale ?tab e 10 Constant Notes ° Initializing this parameter to O will turn off Auto Zero Tracking and clear the
mS units accumulated offset.
* Power-up default: 0 (auto zero tracking is off).
* To clear the auto zero tracking offset, initialize this parameter to 0, and then
enter a new time value.
LC Tracking MI, ML This determines the maximum distance from the point of the last zero (auto or
or manual) in which auto-zero tracking is activated [weight units].
band, Constant
Weight from last
Auto-0
LC Tracking MI, ML Thi.s determines .the maximum weight from the point of the last calibrated zero in
N or which auto-zero is activated.
Range, Weight Constant
from Calib. 0

Loadcell Operands & Status Messages

Loadcell: Configuration FB
All Loadcell operations run through a Loadcell configuration placed in the control program. Each Configuration
is linked to a specific Loadcell input on the I/O expansion module.

Command Status

Messages
Initialized to 0 when
Loadcell
Configuration is
activated.

MI

Is reset to 0 when a command is activated.

Updated at the end of all operations using the Loadcell Configuration.
Indicates error status for all loadcell operations processed by the
Configuration

Current value always shows the most recent error status.

Value Message

0 Function in Progress
1 Command carried out successfully
2 I/0 Expansion Command Buffer is full, please retry.

Can be avoided by using SB 91, I/O Expansion Module--Command
Buffer Full, as a condition

3 The I/0 expansion module linked to the configuration is busy
5 Timeout Exceeded
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6 Communication Error (I/O module does not exist)

11 Illegal parameter

13 Power supply not connected

16 Scale is currently in motion (is only relevant if In-Motion
function is applied)

17 Signal is out of range (this value occurs when the Out of
Range bit is ON)

18 Illegal weight (Occurs during calibration, if the raw value of

weight being calibrated is too close to the raw value of an already
calibrated weight; minimum distance is 256 or 100 Hex)

19 Command not supported in uV/V mode

20 Not calibrated (This value appears when less than 2 points
have been calibrated)

21 EEPROM Protection Error (Indicates when too many Save

Calibration FBs are run too frequently. Check the activating
conditions for the Save Calibration FB, and whether your application
contains loops)

LC Success Bit MB Turns ON when: Turns OFF when:
Configuration is first activated. Command Status Messages Ml is 0.
Command is successfully Function in Progress MB is ON, indicating that a
processed. command is being processed.
Command Status Messages M
is 1.
Function in MB Turns ON when: Turns OFF when:
Progress Command is being processed. Configuration is first activated.

Loadcell Hardware Status Messages (Hardware Configuration)

is 0.

Command Status Messages Ml

Command Status Messages Ml is 1.

The Ml linked to the parameter LC Hardware Status Messages in Hardware Configuration provides a bitmap for the following

messages.
Bit# | Description Turns ON when: Turns OFF when:
0 Scale motion Scale is in motion At Power-up

Only relevant if Motion Band FB is
included in application and activated

When Scale is steady

Input Value Range
Linked to I/0O module's Out of Range LED
indicator

Input value is out of range

Possible causes:

1 or more signal wires are disconnected
A/D input voltage is out of range

Input value is in range

Input Value Validity

Input Value is invalid

Possible causes:

Channel is temporarily disabled, via the
Disable all other Loadcells FB

Bit is ON at Power-up until the first input
value is received from the loadcell

Input Value is valid

Loadcell Calibration Status

When less than 2 points are calibrated

At least 2 points are calibrated

Input Power Supply Status
Linked to I/O module's Out of Range LED
indicators

No Power

Power Supply OK

When the input power is not supplied, the indicators blinks rapidly

Note ¢ Bits 6 & 7 are linked to Outputs 0 & 1, located on the I/O module. Bit 6 is related to Output 0, Bit 7 to Output 1.

Bits 6 & 7 can be used to monitor the setpoint output's status from within the Ladder application.

The 1/0 module itself controls the setpoint function of the outputs. The module turns the outputs ON and OFF when the current
loadcell input value reaches setpoint. Since the function is based in the firmware of the expansion module, when the output's
status changes as a result of reaching/departing from setpoint, the status change is not registered by the Ladder application.
Examples
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When setpoint output 1 is assigned to load cell channel 0, Bit 7 of load cell O status will indicate the state of output 1.
When setpoint output 0 is assigned to load cell channel 2, Bit 6 of load cell 2 status will indicate the state of output 0.

6 Setpoint Status, Output 0 Output 0 is ON Output 0 is OFF
7 Setpoint Status, Output 1 Output 1 is ON Output 1 OFF
SB91 | I/O Exp. Module--Command buffer is full | ON when commands cannot be sent to OFF when commands can be

the 1/0 module.

sent to the 1/0 module..
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Advanced-Calibration
These FBs are all located on the FB's>Loadcell> Advanced> Calibration menu.

Note The Edit and Read Calibration Point functions contain parameters
which accept the raw and weight values from existing Calibration
Points. These parameters must be linked to the same type of
registers, MI or ML, used to calibrate the original Calibration Point.

Edit Calibration Point: value via operand or constant

A Calibration Point matches a raw value to a weight value. You can use Edit
Calibration Point to change these values.

Notes » The loadcell will stop functioning if deleting a point causes the
number of Calibration Points to be less than 2.

° To prevent your changes from being lost at power-up, reset, or in
the event of power outage, use the Save Calibration FB to burn the
changes to the module's EEPROM.

B Loadcell Edit Calibration point

MB 1 . ME 3 5B 43 N ENOQ
LC Fl-:rl..:;;:lt;:: n LE;#J;TQ?: in |- Key #j - - - T Loadcal & alact Name:
: Edit Calibs Pt
Y Ak P M1 Y Lc2 -]
| LC Calibratian Lcz __
| Params | Type [Add [ Format
LE';L” e Ml 10 DEC LC Caklbration Point Number
aw vale ML 11 DEC LCRawvalue
ML 10 | ML 10 DEC LC Calbrate to'wWeight
LC Calibiate to ‘ ITI Cancel | Help- |
Parameter Type Function
LC Ml or The number of the Calibration Point that you wish to edit.
. . Constant
Calibration
Point
Number
LC Raw MI, or This register contains the new raw value for the Calibration Point.
ML
Value
LC Ml, or This register contains the new weight value for the Calibration Point.
ML
Calibrate
to Weight
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Read Calibration Point

Use this function to read the current raw and weight values of a Calibration

Point.
Note + If the point being read is not in use, both returned values will be -
32768 (0x8000) for integer and -8388608 (0x800000) for long.
ME 1 ME 3 5B 43 IR & Loadcell Read Calibration point  [X|
LC Functionin . LC Functionin - Kew %3 | . . . . Loadcell —
Progress Frogress . Read Cail Ft g Select Name:
Y Ty . L
! A ' |Peint No. 1] BB | Faiw value | 1LC2 =l
ML 4 (0l DEC  Poirt Mo 1 I
| LC Calibeste to ML 3 DEC LC Raw value
ML 4 DEC  LC Calibeate to'w'eight
[0k ] coencel | Help |
Parameter Type Function
LC Ml or The number of the Calibration Point that you wish to read.
- . Constant
Calibration
Point
Number
LC Raw mll_ or This register contains the current raw value of the Calibration Pointt.
Value
LC Ml, or This register contains the current weight value of the Calibration Point.
ML
Calibrate
to Weight

Delete Calibration Point
This deletes a Calibration Point.

Notes * The loadcell will stop functioning if a deleted point causes the
number of Calibration Points to be less than 2.

° To prevent your changes from being lost at power-up, reset, or in
the event of power outage, use the Save Calibration FB to burn the
changes to the module's EEPROM.

MB 1 ME 3 SE 44 B & Loadcell Delete Calibration point ﬁ|
LC Funchion in - |LC Furchon in |- Key #4 Loadcel —
Progress Progress — Dl Calibs Ft Select Mame:
! P " Point No. 1 Lc2 =l
| Params | Type | Add | Format [Description |
D#t DEC  Point No. 1
[0k ] Cancel | Help |
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Parameter Type Function

LC Ml or The number of the calibrated point that you wish to delete.
. . Constant

Calibration

Point

Number

Clear Calibration

This deletes all calibrated points, tare, zero, and input ranges from the module's
memory. However, Clear Calibration does not erase the values from the
EEPROM. They may be retrieved from the EEPROM by resetting the controller.

To delete all values from the EEPROM, run Clear Calibration followed by Save

Calibration.
ME 1 T MB3 SE 45 & Loadcell Delete Calibration point E]
LC Funchon in . LC Funchon in Key #5 -
Progeess . Progress
| RN RN 1 |

Enable/Disable all other load cells

Disable All Other Loadcells disables all loadcells in the expansion module except
for the loadcell selected in the FB.

During Calibration, the Disable All Other Loadcells FB can be used to increase
filter depth for a specified settling time by eliminating the delay caused by
channel change (approx. 300ms) and thus ensuring faster and more accurate
calibration.

To prevent channel changing from wasting settling time, use this function to
disable all other loadcells except for the one you are currently calibrating.

. Loadeell

~ Disable Others
Loadeed_2

B Loadcell Disable all other load cells

Select Name:
|L|:|a-:h:el_2 j

Loadeell 1
A |:uq| I:ancel| Help |

Loadeell 2
Enable All Other Loadcells re-enables all loadcells in the expansion module.

Notes * After this FB is run, and the Command Status Messages MI
linked to the selected Loadcell Configuration indicates 1,
updated values for all of the enabled channels are already
available at their linked operands. This indication can be used
to trigger a process, such as calibration.
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y Disabled Loadcells: the Hardware Status Messages MI linked to
the selected Loadcell Configuration The status bit "Value not
valid" will rise in the disabled load cells' status word.

Setpoint

Each digital output located on the I/O module is associated with a setpoint. The
I/0O module itself controls the setpoint function of the outputs. The module turns
the outputs ON and OFF when the current loadcell input value reaches setpoint.
Setpoint activity is therefore not linked to the program scan. Each output may
be assigned a setpoint.

Since the function is based in the firmware of the expansion module, when the
output's status changes as a result of reaching/departing from setpoint, the
status change is not registered by the Ladder application. To monitor the
outputs' status, this MI provides a bitmap indicating status messages; Bit 6 is
related to Output 0, Bit 7 to Output 1.

Therefore, use Bits 6 & 7 of the LC Hardware Status Messages MI to monitor
the outputs' status, from within the Ladder application.

Note + Once the Setpoint is activated, it cannot be changed by setting the
output via the Ladder application.

The setpoint remains OFF, regardless of its N.O./N.C.setting, when
the loadcell input value is:

- invalid (i.e., powered off, LC disabled, out of range, loadcell not
calibrated.

- In uV/V mode.

Examples

# When setpoint output 1 is assigned to load cell channel 0, Bit 7 of load cell
0 status will indicate the state of output 1.

# When setpoint output 0 is assigned to load cell channel 2, Bit 6 of load cell
2 status will indicate the state of output O.

Bit Description Turns ON when: Turns OFF when:
6 Setpoint Status, Output 0 Output 0 is ON Output 0 is OFF
7 Setpoint Status, Output 1 Output 1 is ON Output 1 OFF

Set and Activate Setpoint
Use this FB to implement a desired setpoint.
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SE R0 ME 12
Pluz/Minwz - Actvate
Setpoint
{ F | {8}
MBE 12 ME 10 N _ENC MB 12
Actrvate |- Enable Loadcel . - Loadcell Achivate
Sefpoint commard PYT Selpoint ON Setpoit
I 1 | . 0-Met 1 Loadcell 1 . . R }_
Dt 1
Oluitpuat - 1
DE 1 1
1 - Marmal state:
Dvif 300
LC Selpoint
D 100
LC Setpoint
Parameter Type Function
LC Value Constant Set the input value mode for the setpoint:
0 - Net
Mode 1 - Gross
2 - Net Min
3 - Net Max
LC Output Constant Select output:
Output - 0
Number Output - 1
LC Setpoint MI, ML, or Select setpoint type:
P Constant 0 - Normal state: Open Activation: Low
Type 1 - Normal state: Open Activation: High
2 - Normal state: Closed Activation: Low
3 - Normal state: Closed Activation: High

VisiLogic Function Blocks 241



VisiLogic Function Blocks Advanced Loadcell Functions

High Activation High Activati
weeight Mormally Open weeight Mormally clos et
& F

Setpoint

Setpoint

Hysteresis
Band

3 RPN

Hysteresiz
Band

S S

Output Output —I ’
value 0 1 0 value 1 0

Low Activation Low Activatic
wrgight Mormally Spen wreight Mormally Cloze

Hysteresis
Band

Setpoint s n R R R C | Setpoint [y

Hysteresis
Band

oot 0

Citput
value 1 u l.l,lalupeu 1 u

LC Setpoint MI, ML, or The actual value assigned to the setpoint.
Constant
Value
LC Setpoint MI, ML, or Sets a band in which the output will not chatter due to overshoot or vibrations.
. Constant
Hysteresis

Deactivate Setpoint
Use this to suspend the activity of a particular setpoint.

B 49 ME 13
Fep #9 - Deactivale
Setpomnt
{ P | {5}
ME 13 ME 10 EN  ENC MB 13
Deactivate . Ensble Loadesll] - - - . Loadcel Deactnate
Setpoint command bl Setpont OFF Setpoink
i i Dutput -1 | Loadesl_1 BJ—

Change Representation Mode

During hardware configuration, under Number of values, you select whether to
use one or two values. When you select a register for the Address: Value(s)

parameter, selecting two values means that the register immediately following
the register you select is used for the second value. The default representation
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mode for the first register is Net Weight, and Gross Weight for the second
register.

Via Change Representation mode, you can 'read' the value as:

# Gross weight

# Net weight

¢ Net Min. Weight

# Net Max. Weight

# Scaled to mV

# Raw Value

i © Loadcell Change Representation Mode
Ot 1 Rep. Mode | select Name:
Second value || Loadcell_1 |Lua-:|u:e|1 1 ﬂ
g i3 1 -
| 3MetMax Pacams [ Type [Add[ 3| i | Fomat [Descrigion |
“Dn 1 DEC  Second vahe
Dt 3 DEC  3-Met Max
ok | concal | Hep |
Parameter Type Function
LC Value to Constant Select the value for which you want to change the representation mode.
Represent
LC Ml or Select the desired representation mode.
. Constant 0 - Net (Gross if no Tare) (Power-up default for 1st value)
Representation 1 - Gross (Power-up default for 2nd value)
Mode 2 - Net Min
3 - Net Max
6 - uviv

7 - Raw value

Note When, after Change Representation Mode runs, the LC Command
Status Messages MI returns '1', the requested value is already in
its linked operand. This means that you can use the '1' status to
trigger a process which relies on this specific representation value.

. The mV/V representation mode uses the default calibration.
Therefore:

# The mV/V rep. mode indicates the actual applied differential
input voltage in micro-volts per every volt of the excitation,
regardless of the user-selected input range and DAC (offset)
compensation.

# Setting one of the values representation modes to mV/V will
force both values to be represented in mV/V (the rep. mode
of the other value will not be overwritten).

VisiLogic Function Blocks

243



VisiLogic Function Blocks Advanced Loadcell Functions

@ [t takes approximately 330msec to change between mV/V and
other different representation modes.

y The A/D raw value is affected by the user-selected input range
(gain and DAC ( offset) compensation). To cancel this effect, use
the Clear Calibration command to set default calibration. To return
to the last saved calibration, reset the controller (no need to re-
power-up neither the unit nor the controller).

Reset Net Min/Max Values

Resets the Net Minimum value to positive full-scale, and the Net Maximum value
to negative full-scale.

As soon as the scale becomes stable, meaning that the In-motion bit is OFF, the
Net Min and Max values will be set to the net value.

A Net Min and Max reset occurs also at power-up.

Change Excitation Mode
Use this FB to temporarily change the excitation supplied to the loadcell.

This method is intended to use only for diagnostic purposes,such as when
using a DC milli-voltmeter.

B | oadcell Change Excitation Mode

Loadcel Select Mame:
Set Excitation
D#O |Loadeell_1 ~|
0-DCc B Lﬂdﬂl_‘l
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Note » Changing the excitation mode may add an offset to the A/D
measurements. Therefore, the system should be calibrated using
the same excitation mode the loadcell will work with.

. In general, the working excitation mode should be set via
Hardware Configuration.

. The Change Excitation command overrides the hardware
configuration excitation setting until the next system reset /
power-up.

* Changing excitation mode may cause a momentary conversions-
break (about 300msec) due to filter reset.

Parameter Type Function
M 0=DC

LC e e Cor?srtant 1=AC

Excitation

mode

Input Range

The Input Gain parameter sets the amplification range for the input signal.

The Offset parameter is generally used to compensate for the deadload;
particularly in cases where the combined weight of deadload and payload exceed
the A to D converter input range.

Input Range and Offset are considered part of the loadcell's calibration. To burn
these values into the module's EEPROM memory and protect them in the event
of a power outage, use the Save Calibration FB.

Notes

Changing Gain or Offset requires you to recalibrate and save all
calibrated points.

If the application requires you to set Input Range/Gain, you must
make these settings before you calibrate points. Setting the Input
Range/Gain after calibrating points invalidates the calibrated

points.

Offset values out of the £31 range will be truncated and no error
will be returned.

The uV/V rep. mode uses its own input range settings and
therefore is not affected by the command.
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Set Gain FB

This FB limits the input range. The gain is applied to the signal after offset
compensation.

Setting the Set Gain MB to 0 limits the input range to £20mV (Default setting),
setting it to 1 (or any other value) limits the input range to £80mV.

MB 2 < MB10 ME 3 : ME 2
Selrput . Enable Loadcell ‘winke fo . Set Input
Rarigs . command EEFROM . Range

3
{5)

{f B Y%
'lB.n'

Select Mame:
| Loadcell_1 -]

Palams Type |
[N D% |

T |9, Diect |Sg Const |

| 0-20m¥ to +20my

0 -20m bo =200 ) _I':aml

1 -20mb bo +50my

Set Offset

This FB sets the offset compensation, which is applied to the input signal before
the gain. By default, the offset is set to OmV (no offset).

Possible values are in the range of £31, where: 1LSB = 0.5mV/V (= 2.5mV at
exactly 5V excitation). Hence, the maximum offset compensation is £15.5mV/V
(= £77.5mV at exactly 5V excitation).

To calculate the offset value, measure the differential voltage at the input,
between the -SG and +SG terminals, and then calculate the offset value
according to 1LSB = 0.5mV/V.

If, for example, the differential voltage at the input is 10mV, use -4 as the offset
value.

B 2 |1 MB10 ME 3 : B 2 -
Set Input offset - Enable Loadcell Wirite to .| Set Input offzet
commarid Set Offz=t EEFROM I
1 1 1 1 HIZ I LN ra kN
P -1 Ty - e A A
8 Loadcell Set Offset
Select Mame:
v | |Loadcel_1 -
(Tope [Add| 4 [ .| Foma
M 2 DEC  LC Ofsat
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Read Gain
Reads the input range Gain.

Read Offset
Reads the input range Offset.

VisiLogic Function Blocks 247



Filter

VisiLogic Function Blocks 248



Filter Overview Filter Overview

Filter Overview

Filter, located on the FB menu, enables you to take from 4 to 16 values and
calculate an average. You can influence the average by configuring the function
to:

# Discard a user-defined number of maximum & minimum input values

# Weight the average according to the order of the input values (FIFO).

Note The values are not allocated memory, but are stored and calculated
independently within the function block.

y Certain analog inputs can also be filtered via Hardware
Configuration settings.

How Filter works

The Filter Configuration holds the parameters that determine how the input
values are averaged. The input value is taken from the linked Filter Calculate
function.

In the figure below, Filter Calculate is linked to the configuration Filter_1. In this
configuration, Parameter 1: Filter type is Dynamic Average; Parameter 2:
Number of Values is 8; and Parameter 3: Discard Values is 2.

SB2
Piosees-up bit
EN__EN
FILTER
DHD CONFIG
—— o | Dyniamic Averag Fiter_1
o DH B
..... ]
L DB 2
..... 2
MB 0 e N
Awerageake - - - - - o o o o o
{ Pl EN  ENC—
----- FILTER . '
CALC
ML 0 AL 1
9| Fiter 1 |

ML 0 provides the input values. Each time Filter: Calculate is activated, the
value in ML 0 is copied to the vector of the linked Filter Configuration,. In this
example, 8 values are collected. As each new value is input, the oldest value is

shifted out.
I;;u:i'l:l_ﬂl;l 20 [ 30 [ a0 [eo [1o[so 7o 4]
Shifted
out
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Filter Overview

Since Discard Values is 2, the 2 lowest and 2 highest values are discarded. The
remaining values are summed, and then averaged (30+40+50+60=180/4). The
result is 45, which is output to ML 1.

IEIIIISIII|BD|BD|1D|SD|?D|4D|

Discard 2 Discard 2
lowest highest

FB Operations

Filter: Configuration

Filter: Calculate

Filter: Configuration

The Filter Configuration holds the parameters that determine how the input
values are averaged, therefore it must be activated before the Filter: Calculate

function is called

58 2
Powver-up bit
i | N ENO-—
FILTER
N80 | CONFIG
Diynamic Awerage| Fitel]
[H8
il
0l 2
2
Parameters Type Function
Filter Type: Dynamic Average Each input value is given equal weight.

Calculates the average of
all the current input values

Order-weighted Average

More weight is given to the newer input values. (FIFO)

Number of Values 4-16 Defines the values in the vector as well as the divisor for
calculating the average.
Discard Values 0-4 Removes the minimum and maximum input values according

Filter: Calculate

Each time the Calculate function's activating condition is turned ON, the
function's Input parameter is copied to the vector of the linked Filter

to the selection. For example, selecting the number '3’ cause
the 3 lowest and 3 highest values to be discarded before the
average is calculated.
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Filter Overview

Configuration, the average is calculated, and the result is placed in the linked

output operand.

Note The output value is overwritten each time the function is
activated.
. The vector is not allocated PLC memory. The values are stored in
the function

WE O -
Average Vale - - -
1P} EN  ENC
e FILTER
meo | SR
Input “alue Filei_1 Output “walue

8 Filter Calculate

Select Mame:

| Fier_1 =]

[Paramz | Type [Add| @ | i’ | Fomat [Descipbon |
B M. 0 DEC  Input “alue

[ 0UT DEC  Output “alue

ok | Cancel | Help |
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Accelerate Overview

Accelerate causes a register value to increment or decrement within a set range,
at an accelerating or decelerating rate. This rate increases/decreases
exponentially as long as the function receives power flow.

The value to be incremented/decremented is set in the Configuration, together
with the other parameters that set the rate of change.

Accelerate operations are located on the FBs toolbar.

FB Operations
Configuration

Increment/Decrement
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Confiquration

The Configuration should be called as a Power-up task. The function sets the
parameters which determine the value to increment or decrement, the range for
that value, the initial step size, and the factor of acceleration/deceleration.

The rate of acceleration is calculated as follows:

Rate of Acceleration = Acceleration factor * Initial Step Size * Time ( where time
is the duration of the time period that Accelerate is active)

EEELEFI.&TE
mis || CONFIG |
Yalue to Accelerste 1 Status
Ml 7 ]
Rarge: Minamum
Ml 3 L]
Range: Mawnum
M3 |
Initial Step Size
Ml 10 ]
Acceleration
Parameter Type Function
Value to MI,ML, This is the register value that is incremented (‘accelerated') or decremented
Increment/Decrement DW, or ('decelerated).
Range: Minimum MI,ML, The value being incremented or decremented cannot fall below this value.
Value DW, or Note < Both minimum and maximum values must be assigned to the same operand
Constant type.
Range: Maximum MI,ML, The value being incremented or decremented cannot exceed this value.
Value DW, or
Constant
Initial Step Size Ml or When the function is activated, this determines the step size during the first 3
Constant seconds of Increment/Decrement. One step is made each seconds. After three
seconds has elapsed, the function uses the Initial Step Size as a factor in calculating
the rate of acceleration.
Note - This value cannot exceed 255.
Acceleration Factor Ml or The factor used in the acceleration/deceleration formula.
Constant Note * This value cannot exceed 255.
Status Ml Bit Message
0 No error
1 Range: Minimum Value and Range: Maximum Value have not been assigned to the
same operand type.
2 Range: Minimum Value is higher than or equal to Range: Maximum Value.
3 Accelerated value exceeds Range: Maximum Value.
4 Accelerated value is lower than Range: Maximum Value.
5 Initial Step Size exceeds 0 - 255 (byte size).
6 Acceleration Factor exceeds 0 - 255 (byte size).
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Increment/Decrement

Increment

—EN FENO—
- BCCELERATE -
INCREMEMT

Accelerate_1

When this is active, the Value to Increment/Decrement increases according to
the rate of acceleration. The longer Increment is active, the faster the rate of
increase.

Decrement

—EN FENO—
- BCCELERATE -
INCREMEMT

Aocelerate_1

When this is active, the Value to Increment/Decrement decreases according to
the rate of acceleration. The longer decrement is active, the faster the rate of
decrease.
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Fast Response Overview

Fast Response functions are intended for applications that require very fast
reaction times. The functions may be used with the I/O Expansion Module I/0O-
DI8-TO8. In conjunction with Fast Response FBs, the module can use input state
to control the state of an output. The control is direct, internal to the module,
and is independent of the program scan.

Without Fast Response ‘ ‘ With Fast Response
s e [ e e Time from Input to Qutput

10 mSec. minimum

BIEpE O (oo 922 i May be modified via Set Mode FB

|

PLC runs program scan

T e
~
L=

Input turns G ‘ m ! l !m";"_"_’ Input turns Oh g

Module updates

PLC updates Output Output

The module can be set to work in four different modes via the Set Mode
operation. In addition, the Set Counter operation may be used to store a value
or reset the high-speed counter on the module.

Fast Response: Mode Overview

Mode 1: Single Input

# Register when a selected input, Input 1, turns ON or OFF.

# Wait the time span defined for Input 1(units of 1ImSec), then change the
state of the corresponding output.

# Maintain the state of the output for a defined time span, and then return
the output to its original state.

Input1

i Time Span

5‘ Input 1 . Time Span
Output # " Output \

Mode 2: Two Inputs

# Register when Input 1 turns ON or OFF.
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# Wait the time span defined for Input 1, then change the state of the
corresponding output.

# Register when Input 2 turns ON or OFF.

# Wait the time span defined for Input 2, then return the output to its
original state.

Input1
Input2

i Time Span e

F iT 5
Output +—221 P nputz -

P |

Mode 3: Two Inputs + Output Timer
# Register when Input 1 turns ON or OFF.

# Wait the time span defined for Input 1, then change the state of the
corresponding output.

# Register when Input 2 turns ON or OFF.

¢ Wait the time span defined for Input 2, then return the output to its
original state.

i Time Span §
Input1 |I'I|3II.IL2
Input2 |
i Time Span - "
Output meutt L - )
Pl )y Time Span s
i Dutput

@« If, however, Input 2 does not change state within the time span defined
for the corresponding output, the output state changes.

Time Span
|I"'Iput1 Input 2
Input2
i Time Span
Output (—2tt _l »
- Time:Span
i Dutput

Mode 4: Two Inputs + Output Timer +T2

This mode is identical to Mode 3, with an added feature:

# The time span defined for Input 2 has an additional function. It
determines the time span from the change of the output state, during
which Input 2 is ignored.
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Time Span
|I"Iput1 |I'I|3Iul 2
Input2 |
i Time Span ¥
Output (2T L : »
; Time:Span
i Output

Using Fast Response: Overview
A Fast Response application must contain the following elements:

# Configuration
Use this to select the I/O Expansion Module for Fast Response

#® Set Mode, to select the Fast Response mode and the input or inputs. Note
that selecting an input automatically selects the corresponding output; for
example, selecting Input 35 automatically selects Output 35.

@ Scan

(b 'Fast Response' Toggle

To enable an output to directly respond to an input and bypass the
program scan, you must toggle the output into 'Fast Response' mode
by turning the appropriate 'trigger output' ON. To calculate the
address of this output, check the section below: Determining the
'toggle output' address.

To suspend Fast Response and return control to the PLC program, turn
the mirror output OFF.

In the application shown below, I 33 is selected as the input. This means that
033 is automatically selected, and that 041 is the 'toggle output' that you use to
toggle in and out of Fast Response mode.
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Fast Response Overview

SE 2 N  EN ME 1
Power-up bit || - - . . . . FastEx<P | - - - - . . Set Mode
COMFIG
PR L#Oo i | kIO
Toqnle Fast — T Esp unit-0 [|FastRespo. Toians Messages _l: S :'_ o
Response OH ]
041 iz the 1 |
n:nutplﬁ' fn:ner gsgg ° 5B 2 ME 1 N ENCH 0 41 ME 1
Power-up bit Set Mode Fast ExP Turn OM Fast Set Mode
SET MODE Response
a 1 Fast Respo... {5} {E}
_EN ENO_ ........................
FastEXE | -« « « o e e
S':"'{-,'N .........................
FastRespo. | © & © & - c e

Determining the 'toggle output' address
Hardware Configuration shows a DIN rail that holds the I/O Expansion
models for your application. The position of the module determines the
address of an output. Each module has a group of 16 assigned outputs,
no matter how many outputs it actually has. The address of an I/O
indicates its actual physical location. This address relates to both the
position of the expansion module in the system, and to the position of
the I/0 on that module.
The formula that is used to calculate the address of an I/O is:
(32 + x) + (16 + vy),
where X is the number representing the location of the module’s
location (0-7) and Y is the number of the input or output on that
specific module (0-15).
To calculate the address of a 'toggle output', use:
(40 + x) + (16 + vy)
Example
# Output #4, located on module #3, will be addressed as O 84

84 = (32 + 3) + (16 + 4)

Its 'toggle output' will be 092

92 = (40 + x) + (16 + 4)
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© Har dware Configuration

| 10-DIB-TO8/RO8

4} ossstreus | {} Dottoupus || 10-DIE-RO4

% 4} oigtalingus )} Oigtal Outputs

(=1 =T = =~ ~ I = ]

Module 1
Physical Outputs: 32-39
‘Mirror' Outputs: 40-47

Module 2
Physical Outputs: 45-51

10-DI8-TO8/RO8
1} oitaiirpus ) 1

Module 3
Physical Outputs: 64-71
Mirror' Outputs: 72-50

Fast Response toggle for

O s (41 “Does not support

Fazt Respanze™

Fast Response toggle for
QEY iz 073

i
B

=

10-01e

EH‘MDIBRD:J

HE3BETLRER

£/

About 'Mirror' Inputs

'Mirror' Inputs reflect the status of an output in Fast Response mode. In
module I/O-DI8-TO8, the first 8 inputs in Hardware Configuration are
related to the actual physical inputs. The second 8 inputs mirror the
status of the module's physical outputs.

The figure below shows the third module in a project. If 067 enters
Fast Response mode, the status of I75 will change to match the
changing status of 067.
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Har dware Configuration
"izion
Shap-n [0
e |O-DI8-TO8/ROS
1/0 Expansions : ; ; ;
| oigial inputs | o} Digital Dutpus
[0-DI3-RO4
LITTITTTITR |
| | 0
e [ ]
0-DI8-TO8/ROS | g 0 7
T | ]
I 0
e < | ]
I0-RO8
I 0
ExA30-DI8-R03
[0-Al4-202 PE
- Al
* IR XU Inputs
0 Outputs | | B4 0 {0
I 4] a
I BE I
Physical | 7 0
Inputs | = 0
I E3 0
I il 1]
l il | 7S mirrors the 1
| 72 O current state of 0
“Mirror O87
I | 73 | O 0
Inputs’ | 74 0
| [ 5 | O '
I 7B L] 0
| | 77 | O 0
I 73 ] N
| 1 [ 73 [ L] o
Note + Older I/0O Expansion Module models may not support Fast
Response.

Checking the Model Version

The module bears a sticker which gives the version number. Versions previous
to V4.00 do not support this function.
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Supports the function Does MOT suppaott the function

= o=oro- | 08

|IO-DI8-TO8
UNITRONICS
Input: 8 x DC 24V

0

il

=ie= npul. 8 x DC 24V
Qutput: 8 x DC 12/24V pnp,0.5A RES. E?'—E . Output: & x DC 12124
Cutputs' power, DC 12/24Y — t% Outputs’ power: DC 1

—

.

INMD.COMT.EC
C Us HAZ.LCC. T5
LISTED 16MZ Class | Div 2 Groups A B,C D

IND.
G Us HAZ.
LISTED 16MZ Clas

m
Made in lsrael

FB Operations

Fast Response operations are located on the FBs menu.
Configuration

Set Mode

Set Counter

Scan

VisiLogic Function Blocks 263



VisiLogic Function Blocks Fast Response: Configuration

Fast Response: Configuration

Your program must activate the Configuration before running Fast Response
operations. You can do this by activating it as a power-up task.

5g 7 TR ATE ast Response: Expansion Module Configuration &l
Fower-up bit N Fast EXF e M ame:
DHO CONFIG IO |Fast Responge: Expansion Module_
o ! ~ |Esp.Unt-0 [} Fast Respo... [ Status Messages

Params [ Type [4dd [ = [ .. | Fomat [Description

B ot ] DEC  Ewp. Unit-0
il 1] DEC  Status Messages
Ok | Cancel | Help
Parameter Function
Exp. Unit This the DIN-rail position of the expansion module.
Status The value in the linked Ml indicates the status of the function
Messages

0 - Function in progress.

1 - Complete without error.

2 - Buffer is full (impossible to send the command — please retry.

Note that SB 91 (in M91, Next1 and Vision) is set when the buffer is full.
3 - The expansion module is processing another command — please retry.
6 - Communication Error (fatal) (expansion module does not exist).

264 VisiLogic - Function Blocks



Fast Response: Set Mode

Fast Response: Set Mode

Fast Response: Set Mode

Set Mode must follow the Fast Response Configuration. There are four modes
available, as described in the section Mode Overview. The input and output
options change according to the selected mode.

LI —EN  ENGC < . :
WE 10 T~ Fast Response: Expansion Module Set Mode
2 inpu_ts, output SET MODE
tirner T Select Wame: |Fast Respanse: Expansion j ‘work Mode: | Mormal ﬂ
LI —EN  ENO—
kB 11 Fast ExP
2 inputs SET MODE Input1
| Fazt Respo... Time Span
E‘ Input 1 R Time Span
e —FEN ENO— Output # " Output >
MB 12 Fast ExP ]
2 inputs, timer SET MODE
on-delay Faszt Respo...
| Input 1
o _FW EnO]  Addess 133 ] + Rize " Fal -
kB 10 Fast ExP ]
2 inpuits, output SET MODE Time Spar: 4] 1 J i« Latch @ OnDelay
tiner Fazt Respo...
| Input 2
| i+ i
[ I B -
Clutput
Addresz |0 33 + Set ™ Resst
Time Spar: M| 2 J
oK Cancel
Set Mode Parameters
Type Parameter Function
Input Address The address of the actual input in the project's Hardware Configuration. When you select an
input, the corresponding output is automatically selected: ex., selecting 10 automatically
selects OO0.
Only odd-numbered addresses may be used.
Rise/Fall This is the event that causes the module to begin counting the input's Time Span
Time Span The value in the Ml linked to Time Span provides a preset timer value.
- Latch: once the time span is activated, time continues to elapse even if the input changes
status.
- On Delay: If the input changes status while the time span is being counted, the counting
stops. When the input status changes again, the counter reset, and begins again from the
preset value.
Output Address When you select an input, the corresponding output is automatically selected.
Set/Reset This sets the output's Start State.
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Set: Selecting Set means that the output's start state is OFF. After Input 1's Time span has
elapsed, the output turns ON.

Reset Selecting Reset means that the output's start state is ON. After Input 1's Time span has
elapsed, the output turns OFF.

Notes

Time Span This is the amount of time the output will be ON or OFF

Do not place Set Mode directly on the Ladder rail. Your program
should activate Set Mode for a single program scan. If your
application changes modes, activate Set Mode for a single scan at
each change.

In Two Input modes; note that you can only assign odd addresses
to Input 1.

When an input is selected, the function controls the corresponding
output. For example, if 135 is selected, O35 will be controlled by
the function.

In Two Input modes, when the first input address is selected, the
function automatically selects the previous address for the second
input.
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Fast Response: Set Counter

Set Counter enables you to store a value into the I/O Expansion Module's high
speed counter. You can also initialize the counter by storing the value zero

SB 2 N ENO—
Poweer-up bit -« .| FastExP )
OH 0 COMFIG M
o Ewp. Urit -0 [|Fast Aespo_ Foiah s Messages
ME 0 N ENO kE 0
Preset HIC - | FastExP Preset HSC
Set Counter :
PR D100
L Preset Yalue | |Fast Respo.. RiI—
. D.#E-l Sl G Fast Response: Expansion Module Set Counter E|
M ormal T [ Select Mame:
—EN  ENO— -
Fazt ExP —
SCAN I_II. Diescription
Fast Respo... DEE P'reset Value

-“-

Ok | Cancel | Help |

Notes * Do not place Set Counter directly on the Ladder rail. Your program

should activate Set Counter for a single program scan, each time
you wish to set the counter.
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Fast Response: Scan

A Scan FB must be included for every Fast Response Configuration in the
application. When an application contains more than 1 Configuration in the
Ladder, the Scan FB displays the Select Name drop-down list, enabling you to
link the desired Configuration.

TN e & Fast Response: Expansicn Module Scan
Fast E=P S elect Mame:
SCAM elect Mame:
‘ Cancel | Help
Note - The Scan FB must be on the left-hand ladder rail.
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BAS, CSI Overview

The BAS operations enable Vision controllers to exchange data with CSI building
environment cards. BAS operations are located on the FBs toolbar.

To use BAS, you must initialise the PLC COM port to 9600, 8n1.
BAS Operations

Configuration
Scan
Open Session

Read, Write Inputs: Digital or Analog I/0s
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Configuration

Configuration

The BAS Configuration must be included in the application. In addition, Scan is
required in order to enable the PLC application to receive BAS messages; the
Open Session operation must also be included in the application.

pmiafﬁp bit B BAS Co nfiguration
— |
Caonfg
Port 1 ME B
T BAST [T Functionin
. MoReuted L [l Suzsg D i} DEC  [HoRouter)
. . . DE# 100 DEC  Time oot [ursts of 10 mzec)
D 3 DEC  Reines
D#E 100 Ml 26 —
© 7 Time out urits of | " Retries Made *:: 255 . ;ml;m in Progress
. . = S

Retri

: Il-H I Ok I Cancel Help

Configuration Parameters

Parameter Type Function
Port # Constant Enter the number of the PLC serial port that connects the PLC to the BAS network.
Router ID Constant If the BAS card is accessed via a router, select the ID number.
Time Out Ml or Amount of time the PLC will wait for a reply, units of 10 mS.
Constant
Retries Ml or Number of times the PLC will attempt to send a message.
Constant
Function in MB Turns ON when the PLC sends a BAS data request, remains ON either until the Time Out is
Progress exceeded or until a message is received in answer to the data request. Use this MB as a
condition to send a message.
Retries Made Ml or Number of times the PLC has attempted to send a message.
Constant
Status Mi The value of the linked MI indicates messages as follows:
Value Message
1 Operation completed successfully
2 (Transmit) Illegal card ID ( 0-255)
3 (Transmit) Illegal point value
4 (Transmit) Illegal bit offset
5 (Transmit)-Serial port busy
6 (Receive) Illegal length
The actual length of the message does not match the length given in the
first message byte
7 (Receive) Illegal card ID
The ID received does not match the ID in the data request message
8 (Receive) Illegal Router
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Configuration

The message was received from a router that is not the router named in
the data request message

9 Illegal Command

The command received does not match the command in the data request
message

10 (Receive) Illegal point value

The point received does not match the point in the data request message
11 (Receive) TimeOut

An answer was not received before the timeout set in the BAS
Configuration.

12 (Receive) Checksum error

13 (Receive) Illegal offset for IO type
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Open Session

Open Session

In order to run BAS operations, you must include Open Session in the

application; it may be activated as a power-up task.

B2
Power-up bit
— | EN __EN EN __ENC-
. . BAS . Lo BAS
Poet 1 Config MB & Open Sesson
EAS_'I Funchian in : EA5_1
[Mo Router] | Ml 25
Status
D# 100 | | | Mi 26
|Time: out [units of Retries Made
D#t3 1
Retries
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Scan

To enable the controller to receive messages, place an BAS Scan FB in your
application and link it to a Configuration. When activated, this causes the
controller to scan the Com port for incoming BAS messages.

Before you can receive a BAS message, you must initialize a COM port.

EN ENC—
BAS :
SCaN
BAS 1
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Read, Write Inputs: Digital or Analog I/Os
You can read from and write to digital or analog I/0s

Digital I/Os

Select Manme:
Mi13 1
Bit Offset ]| [Bas_ =
--EII—II-IMI—
D# DEC CadID
M 12 DEC  PoritYalue
Ml 13 DEC  Bit Offzet
B 1 Result
Ok, | Carscel Help
Parameter Type Function
Card ID Ml or Enter the ID number of the card to be read from/written to.
Constant
Point Value M or Card Point to be read from/written to.
Constant
Bit offset Ml or .
Constant Enter the bit offset value.
Result MB Read: Writes the current status of the 1/O to the selected MB.
Write: Writes the current status of the MB to the selected I/0.

Analog I/Os

— N _ENG
READ &)
D#12 MF 2
CadiD | BA1 ™ Res
.h'l.l 15 - | BAS Read Analog Input
Pairit W alus
oo o Select Name:
Ml 20 | Bas_t |

Bit Offzet

IIE!EEI_IMI_

DEC CardID
I'I'II 149 DEC  Puoint Value
Ml 20 DEC  Bit Offset

MF 2 FLOAT Resuk

Dk | Cancel Help
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Parameter Type Function

Card ID Ml or Enter the ID number of the card to be read from/written to.
Constant

Point Value M or Card Point to be read from/written to.
Constant

Bit offset Ml or Enter the bit offset value.
Constant

Result MF Read: Writes the current value of the 1/0 to the selected MF.

Write: Writes the current value of the MF to the selected /0.
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Draw Axis Overview

Draw Axis Overview

Use this function to B Vision280"
place x and y axes,
including ticks, on
the Vision screen in
response to Ladder
conditions.

The axes may be
used to provide a
background for bar
graphs, or in
conjunction with
the Trends function
block.

Draw Axis operations are located on the FBs toolbar.
FB Operations

Configuration

Draw

Clear
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Configuration

Configuration

The Draw Axis Configuration sets the parameters the controller uses to draw the

axis on the LCD. Each Draw Axis operation is linked to a Configuration.

N___ENC
DRl Al
- CONFIG
A Ml 38
e | Diuany Aoas_3 SIaIu[sn]
MI13010] |
# Start Position
MI14[239] |
' Start Position
MI15[300) |
Buas Width
Parameter
Axis Type

{direction), X or y

X-Start Position

¥-Start Position

Axis Length

Space between Ticks 4_@_’! I B B A

Height of Ticks

Axiz Thickness

HEEPUELEEMNE | -

Tick Thickness

I Screen length, in pixels (X axis)

Screen
height,
in
pixels

(¥ axis)

240

0
Parameter Type Function
Axis Type Constant This sets the axis direction. Select between:

X axis (horizontal).
Y axis (vertical).

X Start Position

MI,ML, x-Origin of the axis, in pixels.
DW, or
Constant

Y Start Position

MI,ML, y-Origin of the axis, in pixels.
DW, or
Constant

Axis Length

MI,ML, Length of the axis, in pixels.
DW, or
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Constant
Space Between MI,ML, Distance between ticks, in pixels.
Ticks DW, or
Constant
Height Of Ticks MI,ML, Height of ticks, in pixels.
DW, or
Constant
Axis Thickness MI,ML, Thickness of the main axis line, in pixels.
DW, or
Constant
Tick Thickness MI,ML, Thickness of ticks, in pixels.
DW, or
Constant
Status Mi If the axis or ticks are not drawn when the Draw operation is called, check the value of
the Status M.
The first 4 (LSB) bits of the MI act as a bitmap to indicate the messages listed below.Bit
Message
0 PLC in Info Mode, Axis cannot be drawn
1 PLC in Info Mode, Axis cannot be cleared (erased).
2 The main axis line cannot be drawn because:
- the length of the line exceeds the screen's dimensions.
- the coordinates of the line are not within the screen.
- both of the above.
3 The ticks cannot be drawn because:
- the length of the ticks exceeds the screen's dimensions.
- the ticks are not within the screen.

Each axis, whether x or y, that is drawn on screen requires a separate Draw Axis
Configuration. In addition, note that in order to obtain an axis with different tick
heights, you must superimpose one axis on top of another.

The example below shows a horizontal axis that is composed of 2 separate Draw
Axis Configurations. Note that the parameters supplying coordinates are
identical; the tick height and spacing are different.
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Configuration

Configuration

sB2

Posei-up bt

I —
" | ¥ Stant Position ]

. Start Position ]

Thiz y-axiz iz linked
to a single Drasn
Axiz Configuration.

W g

D# 40

0H#1ED

p#i130 |
Az Length

DRAW &
CONFIG
M aae12]

B Draw Axis Confipuration

Drawe Axiz1d
Ticks: 5 pixels

high, spaced 10

_,_,—'—'—'_'_'_'_'_'_F I
-a [y
1 ]
Drawy Axis 1a & 1b
|| M2 2 axes, dravwn one ontop
Stabus of the ather, give
different tick height=.
N EN N__ENO——
DRAW £ oo oo oo DRAW A -
- COMFIG ; COMFIG
s . M1 A . Ml 2
1 Hawsla [T g P Reis2b [ Status
Dd 50 | . D# 50 L
# Staet Postion - || Stant Position
O 210 | ] D 180 L
' Stat Position | Stat Possition
O 200 D 216 L
Auxiz Length fuas Length

: Ticks: 13 pixels
Dirawe Asas 1b high, spaced 40

Dravy Axiz B

pixels apart .
at

F A

. Start Pasition D# ¥ Start Position
" Start Position 0g 210] /DEC Y Stat Position
Aome Length D# 200K DEC  AwisLength
Space Betwesn Ticks D# 40 |DEC Space Between Ticks
Hesight OF Ticks D# 15 |DEC Height OF Ticks
Aoas Width D# 2  DEC Avas'width
1  DEC Tick'width D# 1 DEC  Tick Width
1 DEC Stabus Ml é DEC Ststus
Concel | Hep | Cancel | Hel
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Draw
To display the axis on screen:

1. Place a Draw operation in the Ladder application.
2. Link it to the desired Configuration.

When Draw is activated, generally by a positive transitional contact, the axis will
appear on screen. If the axis does not appear, check the Status MI in the Draw
Axis Configuration.

The axis remains on screen until it is cleared by a Clear operation.

ME 10

D Draw Axis Draw

Sedect Name:
| Drawe Awis_2 -]
Dieaw Az 1h

Diraw Aoz 18 I Ok I Cancel Help
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Clear Clear
Clear
To clear the axis from the screen:
1. Place a Clear operation in the Ladder application.
2. Link it to the desired Configuration.
When Clear is activated, generally by a positive transitional contact, the axis
disappears from the screen.
ME S
—— P
B Draw Axis Clear
Select Mame:
[Draw.ﬁ:is 1a ﬂ
Dirawe Awis_2
Drawe Axis 1a | Ok | Cancel ] Help
Note + The Draw Axis Clear clears the last axis drawn.
This means that if the application:
Draws an axis,
Redraws the same axis, but after changing the Configuration's
parameters, changing the location/appearance of the axis,
Runs Clear Draw Axis
The result is that only the axis drawn in Step 2 will be cleared.
This means that you must run Clear Draw Axis before redrawing
an axis.
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